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AZABICYCLIC COMPOUNDS ARE CENTRAL NERVOUS SYSTEM ACTIVE AGENTS 

FIELD OF THE INVENTION 
The present invention is directed to a series of azabicyclic compounds and a method for 
treating pain in mammals. 

BACKGROUND OF THE INVENTION 
Three major groups of drugs currently used for the treatment of pain include opioids, 
non-steroidal anti-inflammatory drugs (NSAIDs), and analgesic adjuvants. Opioids such as, but 
not limited to, morphine act at opioid receptors in the brain and spmal cord to block the 
transmission of pain signals. However, clinical use of opioids is commonly associated with 
potential abuse and addiction liabilities, the development of tolerance, and other side effects such 
as constipation, nausea, and cognitive impairments. NSAIDs typically, but not exclusively, 
block the production of prostaglandins to prevent sensitization of nerve endmgs that facilitate the 
pam signal to the bram. NSAIDs effectively treat mild-to-moderate pain with an inflammatory 
component, but they have a ceiling effect and are not particularly effective in relieving severe or 
chronic neuropatiiic pain. Many commonly prescribed over-the-counter NSAIDs cause gastric 
distress and bleeding, although the newer COX-2 selective NSAIDs may address these side 
effects liabilities. Analgesic adjuvants, including certain antidepressants, local anestiietics and 
anticonvulsants, have been shown to be effective m treating some chromic pain states that have 
not responded to NSAID or opioid therapy. 

A substantial number of medical disorders and conditions produce pain as part of the 
disorder or condition. Relief of this pain is a major aspect of ameliorating or treating the overall 
disease or condition. One class of pain reliever may not be effective for a particular patient or 
group of patients. Therefore, a need exists for novel compounds that treat pain through 
mechanisms different from the established analgesics. 

The compounds of the present invention are novel analgesic compounds that bind to 
nicotinic acetylcholme receptors. In particular, these compounds are active at one or more of the 
subtypes of neuronal nicotinic receptors including, but not limited to, alpha4beta2, alpha?, and 
alpha3beta4. The compounds of the present invention have utility in treating pain and can be 
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admiiustered in combination with an opioid such as, but not limited to, morphine, a non-steroid 
anti-inflammatory agent such as, but not limited to, aspirin, a tricyclic antidepressant, or an 
anticonvulsant such as, but not limited to, gabapentin or pregabalin for treating pain. The 
compounds of the present invention have utility for treating disorders associated with the 
cholinergic system. 



The present invention discloses novel azabicyclic compounds and a method for treating 
pain in mammals. More particularly, the present invention is directed to compounds of formula 



or a pharmaceutically acceptable salt, amide, ester and prodrug thereof, v\4ierein 
~ represents a single bond or a double bond; 
A is selected from a covalent bond or CH2; 

D is selected from CH2, CH2CH2 or CHiCH2CH2, provided that when D is CH2CH2PH2, 
then A is a covalent bond; 

Y is selected from a covalent bond, CH2, or CilzCtk; 

Z is selected from a covalent bond, CH2, or CHf!H2, provided that when Z is CH2CH2, 
then Y is a covalent bond, and further provided that when Y is CH2CH2, then Z is a covalent 
bond; 

Ri is selected from hydrogen, alkoxycarbonyl, alkyl, benzyloxycarbonyl, cyanoalkyl, 
dihydro-3-pyridinylcarbonyl, hydroxy, hydroxyalkyl, phenoxycarbonyl, -NRioRii, 
(NRioRii)alkyl or (NRioRii)carbonylalkyl wherein Rio and Ru are independently selected from 
hydrogen, alkyl or alkylcarbonyl; 

R2 and R4 are independently selected from hydrogen, aryl or heterocycle, provided that 
one of R2 or R4 is hydrogen; and 

R3 and R5 are both absent or are independently selected from hydrogen, alkoxy or 
hydroxy; 



SUMMARY OF THE INVENTION 
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provided that when A is a covaient bond, D is Cli. and Y is a covalent bcaid, then Z is 
other than a covalent bond; and 

further provided that when A is a covalent bond, D is CH2 and Z is a covalent bond, then 
Y is other than a covalent bond. 

DETAILED DESCRIPTION OF THE INVENTION 
All patents, patent applications, and literature references cited in the specification are 
herein incorporated by reference in then: entirety. 

The present invention is directed to compounds of formula (T): 



or a pharmaceutically acceptable salt, amide, ester and prodrug thereof, wherein 
~ represents a single bond or a double bond; 
A is selected from a covalent bond or CH2; 

D is selected from CH2, CH2CH2 or CH^:H2CH2, provided that when D is CH2CH2CH2, 
then A is a covalent bond; 

Y is selected from a covalent bond, CH2, or CH2CIt; 

Z is selected from a covalent bond, CH2, or CH^)H2, provided that when Z is CH2CH25 
then Y is a covalent bond, and further provided that when Y is CH2CHa then Z is a covalent 
bond; 

Ri is selected from hydrogen, alkojq^carbonyl, alkyl, benzyloxycarbonyl, cyanoalkyl, 
dihydro-3-pyridinylcarbonyl, hydroxy, hydroxyaUcyl, phenoxycarbonyl, -NRjoRii, 
(NRioRi i)alkyl or (NRioRii)carbonylalkyl wherein Rio and Rn are independently selected from 
hydrogen, alkyl or alkylcarbonyl; 

R2 and R4 are uidependently selected from hydrogen, aryl or heterocycle, provided that 
one of R2 or R4 is hydrogen; and 

R3 and R5 are both absent or are independently selected from hydrogen, alkoxy or 
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provided that when A is a covalent bond, D is CVk and Y is a covalent bond, then Z is 
other than a covalent bond; and 

further provided that when A is a covalent bond, D is CH2 and Z is a covalent bond, then 
Y is other than a covalent bond. 

In another embodiment of the present invention, compounds of formula (II) are disclosed 



or a pharmaceutically acceptable salt, amide, ester or prodrug thereof wherein Y, Z, Ri, R2, R3, 
R4 and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein Y is a covalent bond; Z is CH2; and Ri, Ife, R3, R4, and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (11) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; R and 
R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; and 
R5 are absent; R4 is heterocycle wherein the heterocycle is selected firom furyl, imidazolyl, 
isothiazolyl, isoxazolyl, oxadiazolyl, oxa2X)lyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, 
pyridazanyl, pyrrolyl, tetrazinyl, tetrazolyl, tiiiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, 
benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, &ro[2,3- 
c]pyridine, furo[3,2-c]pyridine, furo[3,2-b]pyridmyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, mdolizinyl, naphthyridmyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
whereuithe heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected firom 
alkenyl, alkoxy, alkojiyalkoxy, alkojiyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
allgrlcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloaUcyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenylmethyl (trityl), -C(NH)NRioRn, -NRioRu, (NRioRn)alkyl, 
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(NRioRn)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRu)NRi3Ri4,-CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3> -C(NCN)Ru, -C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or-S(0)2Ri2; R12, Ris, and R14 are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Rh are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disdosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; and 
R5 are absent; R4 is heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, 
pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyi, thieno[3,2'- 
b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 
substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, allqmyl, cyano, 
halogen, nitro, (NRioRu)sulfonyl, and -C(NH)M^oRn; and Ri, Rjo, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein =^ represents a double bond; Y is a covalent bond; Z is CHj; R2 is hydrogen; ^ and 
Rs are absent; R4 is heterocycle vvdierein the heterocycle is pyridinyl substituted with 0, 1 , or 2 
substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, and nitro; and R] is as defined in formula (I). 

In another embodiment of the present invention, compoimds of formula (11) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogn; R3 and 
Rs are absent; R4 is heterocycle wherein the heterocycle is selected from S-pjoidinyl, 6-bromo-3- 
pyridinyl, 6-K5hloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridmyl, 
5-methyl-3-pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl- 
3-pyridmyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridmyl, 5,6-dichloro- 
3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3- 
pyridmyl, 6-hromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3- 
pyridinyl, 5-methoxy-6-methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5- 
methoxy-3-pyridinyl; and Rj is as defined m formula (I). 

In another embodiment of the present invention, compounds of formula (IF) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and Rt is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein =^ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from fiiryl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazmyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, furo[2,3-b]pyridmyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieuo[3^-blpyridinyl or 1hieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydrojQ', hydroxyalkyl, mercapto, mercaptoallqrl, nitro, triphenylmefhyl (trityl),-C(NH)NRioRu, 
-NRioRn> (NRioRii)alkyl, (NRioRu)carbonyl, O^ioRiOcarbonylalkyl, (NRioRii)sulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(O)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; Ri2> Ri3> and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or arylalkyl; and Rt Rio, and Ru are 
as defined in formula (I). 

In another embodiment of llie present invention, compounds of formula QI) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazdyl, 
thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, fhieno[3,2-b]pyridinyl or tbieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyU alkynyl, cyano, halogen, nitro, (NRioRn)sulfonyl, and 
-CO^NRioRu; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle v\4ierein 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
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alkenyl, alkenyloxy, alkoxy, alkyi, alkynyl, cyano, halogen, and nitro; R3 and R5 are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vmyl-3"pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5"methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-mefhoxy-3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein Y is CH2; Z is a covalent bond; and Ri, R2, R3, R4, and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ^ represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present mvenlion, compoxmds of formula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is selected fi:om furyl, unidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridmyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, fijro[3,2-c]pyridine, fijro[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyI, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridmyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridlne, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected fi-om alkenyl, alkoxy, alkoxyalkojQ^, alkoxyallqrl, 
alkojiycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen. 
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hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenylmethyl (trityl), -C(NH)NRioRu, 
-NRioRii, (NRioRiOalkyl, (NRioRn)carbonyl, (NRioRu)carbonylalkyl, (NRioRn)sulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NR,3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, "S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; Rn, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or aiylallq^l; and Rj, Rio, and Rn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, unidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein flie heterocycle is substituted with 0, 1, or 2 substituents independently selected from 
alkenyU alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRjoRn)sulfonyl, and 
.C(NH)NRioRi 1 ; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Ru are as defmed in 
formula G). 

In another embodunent of the present invention, compounds of foimxila (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro; R3 and R5 are absent; Rj is 
hydrogen; and Ri is as defined in formula Q). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherem — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherem 
the heterocycle is selected from 3-pyridmyl, 6-bromo-3-pyridmyl, 6-chloro-3-pyridinyl, 6- 
fluom-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vmyl-3-pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinyioxy-3-pyridinyl, 5-ethynyl-3-pyridmyl, 5,6-dichloro-3-pyridmyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridmyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-mefhoxy-6- 
methyl-3-pyridinyl, 6^hloro-5-methoxy-3-pyridmyl, or 6-bromo-5-metho3^-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (T). 
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In another embodiment of the present invention, compounds of formula (11) are disclosed 
whereinY is a covalent bond; Z is CH2CH2; and Rj, R2, R35 R4, and R5 are as defined in formula 
(I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from furyl, imidazolyl, 
isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrhnidinyl, 
pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazmyl, triazolyl, 
benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofijranyl, cimiolinyl, furo[2,3- 
cjpyridine, furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridmyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl,quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyaSkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyi, 
fonnyl, formylalkyl, haloalkoxy, haloallg^I, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), -CCNH)NRioRiu -NRioRu, (NRioRn)allqrl, 
(NRioRii)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
.C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4.-C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or-S(0)2Ri2; Ri2» R135 and Rh are independently selected firom hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Ri i are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is selected firom imidazolyl, 
isoxazolyi, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein tiie heterocycle is substituted with 0, 1, 
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or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, (NRioRii)sulfonyl, and -C(NH)NRioRii; and Ru Rio, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and Rs are absent; R4 is heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 
2 substituents independently selected from alkenyl, alkenylo^Q^, dSkoxy, alkyl, alkynyl, cyano, 
halogen, and nitro; and Ri is as defmed in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
\A^erein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6- 
bromo-3-pyridinyl, 6-chloro-3-pyrldinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridmyl, 5-cyano-3- 
pyridmyl, 5-methyl-3-pyridmyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 
5-vinyl-3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6- 
dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridmyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
methyl-3-pyridinyl, 5-methoxy-6-methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula QI) are disclosed 
wherein — represents a double bond; Y is a covalrat bond; Z is CH2CH2; R2 is heterocycle; R3 
and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present uivention, compoxmds of formula (JJ) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, 
oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetraanyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofliranyl, cinnolinyl, fi2ro[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridmyl, indazolyl, indolyl, indolizmyl, 
naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolmyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine. 
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thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, allQ^nyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyi, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxy alkyi, mercapto, mercaptoalkyl, nitro, triphenybnethyl (trityl), -C(NH)NRioRu, 
-NRioRii, (NRioRii)alkyl, (NRioRn)carbonyl, (NRioRii)carbonylalkyl, (NRioRii)sulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R^ is hydrogen; R12, R13, and 
Ri4 are independeirfly selected from hydrogen, allg^l, aryl, or arylalkyl; and Rt Rio, and Rn are 
as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRn)sulfonyl, and -C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkosq^, alfcyl, allqaiyl, cyano, halogen, and nitro; R3 and R5 
are absent; R4 is hydrogen; and Ri is as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherem — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherem the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 
6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridmyl, 5-metiiyl-3-pyridinyl, 5-chlbro- 
3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vmyl-3-pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinylo3qr-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridmyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
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cyano-3-pyridinyl, 6-chloro-5-methyI-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
mefhyl-3-pyridinyl, 6-chloro-5-niethoxy-3-pyridinyl, or 6-bronio-5-inethoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of foraiula (II) are disclosed 
wherein Y is CH2; Z is CH2; and Rj, R2, R3, R4, and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of fomiula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle; R3 and R5 are 
absent; R4 is hydrogen; and R\ is as defined in formula (I). 

In another embodiment of tiie present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is selected firom fiiryl, imidazolyl, isoftiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidmyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triaanyl, triazolyl, benzimidazolyl, benzofhiazolyl, benzothienyl, 
benzoxazolyU benzofuranyl, cinnolinyl, ftiro[2,3-c]pyridme, furo[3,2-c]pyridine, fiiro[3,2- 
bjpyridinyl, fiiro[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoqumolinyl, phthalazinyl, 
qumolinyl, quinolizmyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl vidierein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected firom alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, allQ^l, alkylcarbonyl, alkylcarbonyloxy, aUcylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, merc^to, mercaptoalkyl, nitro, triphenyhnethyl (trilyl),-COMH)NRioRn, 
-NRioRn, (NRioRn)alkyl, (NRioRii)carbonyl, (NRioRii)carbonylalkyl, (NRioRiOsulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)lSIRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
.C(NNRi2Ri3)Ri4, -S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; Rj is hydrogen; R12, R33, and 
R,4 are independently selected firom hydrogen, alkyl, aryl, or arylalkyl; and Rt Rio, and Rn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein ^ represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is selected firom imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl. 
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thienyl, imidazo[l,2-a]pyriciinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independently selected from alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRu)sulfonyl, and 
-C(NH)NRioRu; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro; R3 and R5 are absent; R is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
hetemcycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 
pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3.pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
pyridmyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-me1ho30^-3-pyridinyl, or 6-bromo-5-meflioJsy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formxila 0). 

In another embodiment of the present invention, compounds of formula (II) are disclosed 
M^erein Y is CH2CH2; Z is a covalent bond; and Ri, R2, R3, R4. and R5 are as defined in formula 

0)- 

Representative compounds of formula (II) include, but are not limited to: 

(cis)-4-(3-pyridinyl)-7-a2a.bicyclo[4.2.0]oct-4-ene; 

(cis)-4-(6-chloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-(6-bromo-3-pyridinyl>7-azabicyclo[4.2.0]oct-4-ene; 

(cis>4-(6-fluoro-3-pyridinyl)-7-a2abicyclo[4.2.0]oct-4-ene; 

(cis)-4-(6-me1hyl-3"pyridinyl>7-azabicyclo[4.2.0]oct-4-ene; 
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(cis)-5<7-azabicyclo[4.2.0]oct-4-en-4-yl)nicotinonitrile; 

(cis>4-(5-me%l-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)«4-(5-chloro-3-pyridinyI)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4<5-fluoro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-(5-bromo-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-(5-vinyl-3-pyridmyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis>4<5-me1hoxy-3-pyridiriyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-[5-(vinyloxy>3-pyridinyll-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-(5-ethynyl-3-pyridinyl>7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-4-(5,6Kiicbloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct^^ 

(cis)-4-(6-bromo-5-^Uoro-3-pyridmyl)-7-azabicyclo[4.2.0]oct-4^ 

(cis)-5-(7-azabicyclo[4.2.0]oct-4-en-4-yl)-2-methyMcotinonit^^ 

(cis>5-(7-azabicyclo[4.2.0]oct-4-en-4-yl)-2-chloromcoti^^ 

(cis)-5-(7-azabicyclo[4.2.0]oct-4-en-4-yl)-2-bromonicotinomtrile^ 

(cis)-4-(6-cWoro-5-mefhyl-3-pyridinyl)-7-azabicyclo[4.2.0]oct-^^ 

(cis)4-(6-bromo-5-me%lO-pyridinyl)-7-a2abicyclo[4.2.0]oct-4-CTe; 

(cis)4-(5-me1hoxy-6-methyl-3-pyridinyl>7-azabicyclo[42.0]ocM^ 

(cis)-4-(6-cUoro-5-methoxy-3-pyridinylH-azabicyclo[4.2.0]oct^ 

(cis)-4-(6-bromo-5-methoxy-3-pyridinyl)-7-azabicyclo[4.2.0]oct^ 

(cis)'4-(3-methyl-5-isoxazolyl)-7-azabicyclo[4.2.0]o(rt-^ 

(cis)-2<7-azabicyclo[4.2.0]oct-4-en-4-yl)fiTO[3;2-b]^^ 

(cis)-3-(6-chloro-3-pyridmyl)-6-azabicycIo[3.2.0]hept-3-ene; 

(cis)-3K6-broino-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3<6-fluoro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis>3-(6-me1hyl-3-pyridinyl>6-azabicyclo[32.0]hept^^ 

(cis)-5-(6-azabicyclo[3.2.0]hept-3-en-3-yl)iiicotmomtra 

(cis)-3-(5-methyl-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3-(5-chloro-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-3-ene; 

(cis)-3-(5-fluoro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 
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(cis)-3-(5-bronio-3-pyridinyl)-6-azabicyclo [3 .2 .0]hept-3 -ene; 

(cis)-3-(5-vmyl-3-pyridinyl>6-azabicyclo[3.2.0]hept-3-ene; 

(cis>3-(5-methoxy-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3-(5-vinyloxy-3-pyridinyl>6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3-(5-ethynyl-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-3-ene; 

(cis)-3-(5,6-dichloro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3-(6-broino-5-cWoro-3-pyridinyl>6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-5<6-azabicyclo[3.2.0]hept-3-en-3-yl)-2-me%lmcotmonitrile 

(cis)-5-(6-azabicyclo[3.2,0]hept-3-en-3-yl)-2-chlororucotinonitrile; 

(cis)-5-(6-azabicyclo[3.2.0]hept-3-enO-yl)-2-bromomcotinonitrile; 

(cis)-3-(6-cUoro-5-methyl-3-pyridinyl)-6-azabicycio[3.2,0]hept-3-eTO 

(cis>3-(6-bromo-5-methyl-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-3-ene; 

(cis)O-(5-methoxy-6-methyl-3-pyridinyl>6-a2abicyclo[3.2.0]te 

(cis)-3-(6-chloro-5-methoxy-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-3-(6-bromo-5-methoxy-3-pyridmyl)-6-a2abicyclo[3.2.0]hept-3-M^^ 

(cis>3-(3-methyl-5-isoxazolyl)-6-azabicyclo[3.2.0]hept-3-ene 

(cis)-2<6-azabicyclo[3.2.0]hept-3-enO-yl)fiiro[3>b]pyridine; 

(cis)-4-(6-chloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis>4-(6-bromo-3-pyridinyl)-7-a2abicyclo[4.2.0]oct-3-ene; 

(cis)-4-(6-fluoro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis)-4-(6-me%l-3-pyridmyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis)-5-(7-azabicyclo[4.2.0]oct-3-en-4-yl)mcotinonitrile; 

(cis)-4<5-ine%l-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis)-4-(5-chloro-3-pyridmyl>7-a2abicyclo[4.2.0]oct-3-ene; 

(cis>4-(5-fluoro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis>4-(5-bromo-3-pyridinyl>7-azabicyclo[4.2.0]oct-3-ene; 

(cis).4-(5-vinyl-3-pyridinyl>7-a2abicyclo[4.2.0]oct-3-ene; 

(cis)-4-(5-methoxy-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis>4-(5-vinyloxy-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 
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(cis>4-(5-ethynyl-3-pyridmylH-azabicyclo[4.2.0]oct-3-ene; 

(cis>4-(5,6-dichloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene; 

(cis)-4<6-bromo-5-chloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3'-ene; 

(cis>5-(7-a2abicyclo[42.0]oct-3-en-4-yl)-2-methyliucotinoni^^^^ 

(cis>5<7-azabicyclo[42.0]oct-3-en-4-yl)-2-cWoronicotinonitrile; 

(cis>5-(7-azabicyclo[4.2.0]oct-3-en-4-yl)-2-bromonico1inom^^ 

(cis)-4-(6-^Uoro-5-methyl-3-pyridinyl)-7-azabicyclo[4.2.0]oct-3-ene^ 

(cis>4-(6-bromo-5-methyl-3-pyridinyl)-7-azabicyclo[4.2.0]oct-^ 

(cis)-4<5-methoxy-6-methylO-pyridmyl)-7-azabicyclo[4.2.0]oct-3-^^^ 

(cis)-4-(6-chloro-5-methoxy-3-pyridinyl)-7-azab 

(cis)^(6-bromo-5-methoxy-3-pyridinyl>7-azabicyclo[4.2.0]oct-3^^ 

(cisH<3-methyl-5-isoxazolyl)-7-azabicyclo[4.2.0]oct-3-ra^ 

(cis>2-(7-azabicyclo[4.2.0]oct-3-en-4-yl)fiir^ 

(cis)-3<3-pyridinyl)-6-azabicyclo[3,2.0]hept-2-ene; 

(cis>3<6-cUoro-3-pyridinyl>6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3<6-bromo-3-pyridinyl>6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3-(6-fluoro-3-pyridmyl>6-azabicyclo[3.2,0]hept-2-ene; 

(cis)-3-(6-methyl-3-pyridinyl)-6-azabicyclo[3.2.01hept-2-ene; 

(cis)-5-(6-azabicyclo[3.2.0]hept-2-en-3-yl)nicotinonitrile; 

(cis>3<5-methyl-3-pyridinyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3-(5-chlQroO-pyridinyl>6-azabicyclo[3.2.0]hept-2-ene; 

(cis>3-(5-fluoro-3-pyridinyl)-6-azabicycIo[3.2.0]hept-2-ene; 

(cis)O-(5-bromo-3-pyridinyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3<5-vinyl-3-pyridinyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)O<5-methoxy-3-pyridinyl>6-azabicyclo[3.2.0]hept-2-ene 

(cis>3<5-vinyloxy-3-pyridinyl>6-azabicyclo[3.2.0]hept-2-ene 

(cis)-3-(5-e1hynyl-3-pyridinyl)-6-azabicyclo[32.01hept-^^ 

(cis)-3-(5,6-dicUoro-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-2-ene; 

(cis)O-(6-bromo-5-<:hloro-3-pyridinyl)-6-a2abicycIo[32.0]hept-2-^^^ 
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(cis)-5-(6-azabicyclo[3.2.0]hept-2-en-3-yl)-2-methylnicotinonitri 

(cis)-5-(6-azabicyclo[3.2.0]hept-2-en-3-yl)-2-chloronicotinomtrile; 

(cis)-5-(6-azabicyclo[3.2.0]hept-2-en-3-yl)-2-bromonicotinonitrile; 

(cis)-3-(6-cWoro-5-mefhyl-3-pyridmyl)-6-a2abicyclo[3.2.0]hept-2-ene; 

(cis)-3-(6-bromo-5-methyl-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-2-eae; 

(cis)-3-(5-me1iioxy-6-methyl-3-pyridinyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3<6-chIoro-5-mefhoxy-3-pyridmyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3<6-bromo-5-methoxy-3-pyridinyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-3-(3-methyl-5-isoxazolyl)-6-azabicyclo[3.2.0]hept-2-ene; 

(cis)-2<6-a2abicyclo[3.2.0]hept-2-en-3-yl)fiiro[3>y^^^ 

(cis)-5-(3-pyridmyl)-7-azabicyclo[4.2.0]oct--4-ene; 

(cis>5-(6-cWoro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis>5-(6-bromo-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(6-fluoro-3-pyridinyl>7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(6-methyl-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(7-a7abicyclo[4.2.0]oct-4-en-5-yl)mcotinomt^^ 

(cis)-5-(5-methyl-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(5-chloro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis>5-(5-fluoro-3-pyridmyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis>5K5-broino-3-pyridinyl)-7-azabicyclo[4,2.0]oct-4-ene; 

(cis)-5-(5-vinyl-3«pyridinyl)-7-azabicyclo[4.2.0]oct-4-eM 

(cis>5<5-mettioxy-3-pyridinyl)-7-azabicycIo[4.2.0]oct-4-ene; 

(cis)-5-(5-vinylojQr-3-pyridmyl)-7-azabicyclo[4.2.0]oct-4-e^^ 

(cis>5<5-ethynyl-3-pyridmyl)-7-a2abicyclo[4.2.0]o^^ 

(cis)-5<5,6-4ichloro-3--pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5<6-bromo-5-cUoro-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(7-azabicyclo[4.2.0]oct-4-en-5-yl)-2-methybicotinom^ 

(cis)-5-(7-azabicyclo[4.2.0]oct-4-en-5-yl)-2-bromoiucotomtrile; 

(cis)-5-(7-azabicyclo[42.0]oct-4-en-5-yl)-2-cUoromcotinomtrile; 
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(cis)-5-(6-cMoro-5-methylO-pyridinyl)-7-azabicyclo[4.2.0]oct-4--ene; 

(cis)-5<6-bromo-5-me%l-3-pyridinyl)-7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(5-me1hoxy-6-me%l-3-pyridinyl>7-azabicyclo[4.2.0]oct-4-ene; 

(cis)-5-(6-cUoro-5-methoxy-3-pyridinyl)-7-azabicycIo[4.2.0]oct-4-ene; 

(cis)-5-(6-bromo-5-mefhoxy-3--pyridinyl)-7--azabicyclo[4.2.0]oct--4-ene; 

(cis)-2<7-azabicyclo[4.2.0]oct-4-en-.5-yl)furo[3,2-b]pyridme; 

(cis)-5-(3-methyl-5-isoxazolyl)-7-azabicyclo[4.2.0]oct-4-€ne; 

(cis)-4-(3"pyridinyl)-6-azabicyclo[3.2.0}hept-3-ene; 

(cis>4-(6-chloro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(6-bromo-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(6-fluoro-3-pyridmyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(6-methyl-3-pyridinyl>6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-5-(6-azabicyclo[3.2.0]hept-3-en-4-yl)nicotinonitrile; 

(cis>4-(5-methyl-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-chloro-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-fluoro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-bromo-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-vmyl-3-pyridinyl)-6-a2abicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-methoxy-3-pyridinyl)-.6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-vinyloxy-3-pyridinyl)-.6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(5-ethynyl-3-pyridmyl)-6-azabicyclo[3.2.0]hept-3.ene; 

(cis>4-(5,6-dichloro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(6-bromo-5-chIoro-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-5-(6-azabicyclo[32.0]hept-3-en-4-yl)-2-me%lnicotinonitrile; 

(cis)-5-(6-azabicycIo[3.2.0]hept-3-en-4-yl)-.2-chloromcotinomtrile; 

(cis)-5-(6-a2abicyclo[3.2.0]hept-3-en-4-yi)-2-bromomcotinoniM^ 

(cis)-4K6-cMoro-5-me%l-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3.eM^ 

(cis)-4-(6-bromo-5-me%1.3-pyridinyl>6.azabicyclo[32.0]hept-3-en^ 

(cisH-(5-methoxy-6-methylO-pyridinyl)-6-a2abicyclo[3.2.^^ 
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(cis)-4-(6"cWorO"5-methoxy-3-pyridinyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(6-bromo"5-methoxy-3-pyridmyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-4-(3-methyl-5-isoxazolyl)-6-azabicyclo[3.2.0]hept-3-ene; 

(cis)-2-(6-azabicyclo[3.2.0]hept-3-en"4-yl)furo[3,2-b]pyridine; or a pharmaceutically 
acceptable salt, amide, ester or prodrug thereof. 

In another embodiment of the present invention, compounds of formula (HI) are 
disclosed 

(UI), 

or a pharmaceutically acceptable salt, amide, ester or prodrug thereof \\4ierein Y,Z, Ri, R2, R3, 
R4, and Rs are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein Y is a covalent bond; Z is a covalent bond; and I^, R2, R3, R4, and R5 are as 
defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed viierein Y is a covalent bond; Z is CH2; and Ri, R2, R3, R4, and ft are as defined in 
formula (I). 

In another embodiment of the present invention, compoimds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKfe; R2 is hydrogeiu 
R3 and R5 axe absent; R4 is heterocycle; and Ri is as defij[iedin formula (I). 

In another embodiment of the present invention, compounds of formula (HI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Cik\ R2 is hydrogen; 
Ra and R5 are absent; R4 is heterocycle wherein the heterocycle is selected fi-ora furyl, 
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazinyl, pyrrolyl, tetrazmyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, 
furo[2,3-<c]pyridine, fiaro[3,2-c]pyridme, fijro[3,2-b]pyridinyl, furo[2,3-b3pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofiiranyl, isobenzothienyl, 
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isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, qidnoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyi, nitro, triphenyhnethyl (trityl), -C(NH)NRioRii, -NRioRii, (NRioRu)alkyl, 
(NRioRn)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NOR,2)Rb -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or -S(0)2Ri2; R125 R13, and R14 are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Ri 1 are as defined in formula (I). 

In another embodiment of the present invention, compounds of fonnula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Ctfe; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from imidazolyl, 
isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
or 2 substituents independently selected from alkenyl, aUcenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, (NRioRn)sulfonyl, or-C(NH)NRioRii; and Ri, Rio, and Rji are as defined in 
formula (I), 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherem ~ represents a double bond; Y is a covalent bond; Z is CKb; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, 
or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6- 
bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3- 
pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyI, 
5-vinyl-3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6- 
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dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-.pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
inethyl-3-pyridinyl, 5-methoxy-6-methyI-3-pyridinyl, 6-cWoro-5-methoxy-3-pyridinyl, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is Cfk; Ri is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Cl^b; R2 is 
heterocycle wherein the heterocycle is selected fiom fiiryl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3"^]pyi^idine, 
furo[3,2-c]pyridine, furo[3;2-b]pyridinyl, furo[2,3-b]pyridinyl, unidazo[l,2-a]pyridinyl, 
indazolyl, mdolyl, indolizinyl, naphlhyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazmyl, quinolinyl, quinolizinyl, quinoxalmyl, quinazolinyl, thieno[2,3- 
cjpyridme, thieno[3,2-c]pyridine, thieno[3>b]pyridinyl or thieno[2,3-b]pyridinyI wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alko>qralkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyallqrl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRih (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRu)carbonylalkyl, (NRioRn)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, 
-CH2C(NRi2)Mli3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and Rh are mdependenlly selected 
fi-om hydrogen, allq^l, aiyl, or arylalkyl; and Ri, Rio, and Ru are as defined m formula (I). 

In another embodiment of the present invention, compounds of formxda (III) are 
disclosed wherem — represents a double bond; Y is a covalent bond; Z is Ctk; R2 is 
heterocycle wherein the heterocycle is selected firom unidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, miidazo[l,2-a]pyridinyl, thieno[3,3-b]pyridinyl or thieno[2,3- 
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b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRu)sulfonyl, or -C(NH)NRioRu; Ra and R5 are absent; R4 is hydrogen; and Rj, Rjo, and 
Ru are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (111) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CHb; R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyi, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodunent of the present invention, compounds of formula (III) are 
disclosed wherem ~ represents a double bond; Y is a covalent bond; Z is CI^; R2 is 
heterocycle wherem the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridmyl, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridmyl, 5-vinylo50^-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyi, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6- 
bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-chloro-5-mefhoxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined informula (I). 

In another embodiment of the present invention, compounds of formula QIT) are 
disclosed wherein Y is CH2; Z is a covalent bond; and Ri, R2, R3, R4, and 1% are as defined m 
formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein =^ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
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benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, fiiroP^S-clpyridine, 
furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridmyl, imidazo[l,2-a]pyridmyl, 
indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2i3- 
clpyridine, thieno[3^-c]pyridine, thieno[3,2-b]pyridmyl or thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRii, (NRioRu)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NRioRn)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, 
-CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)R42, "C(NNR,2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, Ris, and R14 are independently selected 
from hydrogen, alkyl, aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IE) are 
disclosed wherein represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitrq 
(NRioRi Osulfonyl, or "C(NH)NRioRii; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rii are as defmed in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or niro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I), 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
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3-pyriclinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridmyl, 5-cyano-3-pyridmyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6- 
bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridmyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-cWoro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formida (I). 

In another embodiment of the present invention, compounds of formula (IE) are 
disclosed wherein Y is a covalent bond; Z is CH2CH2; and Ri, R2, R3, R4 and R5 are as defined in 
fonnula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is diPUz; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected fi-om fiiryl, 
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, 
fiiro[2,3-c]pyridine, fiiro[3,2-c]pyridine, furo[3,2-b]pyridinyl, fiiro[2,3-b]pyridmyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquinoHnyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected fi"om 
alkenyl, aUcoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoallq^l, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), -C(NH)NRioRib -NRioRu, (NRioRii)alkyl, 
(NRioRn)carbonyl, (NRioRii)carbonylalkyl, (NRioRiOsulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NOR,2)Ri3. -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
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-S(0)20Ri2, or "S(0)2Ri2; R12, Ri3j and R14 are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CH^Ctli; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 
imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2- 
a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is 
substituted with 0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, 
aJkyl, alkynyl, cyano, halogen, nitro, (NRioRii)sulfonyl, or -C(NH)NRioRii; and Ri, Riq, and Ru 
are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IE) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl 
substituted with 0, 1, or 2 substituents independently selected from alkenyl, alkenylo^, alkoxy, 
allQ^l, alkynyl, cyano, halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formxda (III) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3- 
pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 
5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo- 
3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3- 
pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3- 
pyridinyl, 6-chloro-5-cyano-3-pyridinyl, e-bromo-S-cyano-S-pyridinyl, 6-chloro-5-methyl-3- 
pjnridmyl, 6-bromo-5-methyl-3-pyridinyl, 5-me1hoxy-6-methyl-3-pyridinyI, 6-chloro-5-methoxy- 
3-pyridinyl, or 6-bromo-5-mefhoxy-3-pyridinyl; and Ri is as defined in formula (T). 

In another embodiment of tiie present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKfeCHi; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and R\ is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (HI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKfeCH2; R2 is 
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heterocycle wherein tiie heterocycle is selected from fiiryl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetra2dnyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, ftiro[2,3-c]pyridine, 
foro[3,2-c]pyridine, fiiro[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, iinidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoinddyl, 
isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2> 
c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyrldinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, aJkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenylmethyl (trityl), -C(NH)NRioRii, -NRioRn, (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NRioRu)sulfonyl, -NRi2S(0)2Ri3, -C(NR,2)NRi3R,4, 
-CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNR,2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and Rh are independently selected 
from hydrogen, alkyl, aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodunent of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CIiCH2; R2 is 
heterocycle wherein the heterocycle is selected from unidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3- 
bjpyridmyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRu)sulfonyl, or -C(NH)NRioRn; R3 and R5 are absent; R4is hydrogen; and Ri, Rio, and 
Rii are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CftCHi; Ra is 
heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenylojcy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent, R4 is hydrogen; and Ri is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridmyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, S-vinyloxy-S-pyridinyl, 5-ethynyI-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyI, S-cyano-e-methyl-S-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6- 
bromo-5-cyano-3-pyridinyl, 6-'Chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6"Chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and R\ is as defined in formula (I). 

In another embodhnent of the present invention, compounds of formula (III) are 
disclosed wherein Y is CH2; Z is CH2; and Ri, R2, R3, R4, and I^ are as defined in formida (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein =^ represents a double bond; Y is CH2; Z is CIt; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein represents a double bond; Y is CH2; Z is Cfkl R2 is heterocycle wherein 
the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, psorolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofliranyi, cinnolinyl, furo[2,3-c]pyridine, furo[3,2-c]pyridine, fiiro[3,2- 
b]pyridinyl, fiiro[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, qiainolizinyl, quinoxalinyl, qxiinazolinyl, tbieno[2,3-c]pyridine, thieno[3^-c]pyridine, 
fhieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected firom alkenyl, alkojq^, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alko^carbonylallQ^l, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenyhnethyl (tri1yl),-C(NH)NRioRn, 
-NRioRii, (NRioRii)alkyl, (NRioRii)carbonyl, (NRioRu)carbonylalkyl, (NRioRii)sulfonyl, 
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-NRi2S(0)2Ri3, ■-C(NRi2)NRi3Ri4, -CH2C(NRi2)NR,3Ri4, -C(NORi2)Ri3, -C(NCN)R,2, 
-C(NNRi2Ri3)Ri4, "S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and 
Ri4 aie independently selected from hydrogen, alkyl, aiyl, or arylalkyl; and Rj, Rio, and Rn are 
as dejBned in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is CHfe; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, 
thiazolyU thienyl, imidazo[l,2-a]pyridmyl, thieno[352-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRu)sulfonyl, or 
-C(NH)NRioRii; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein — represents a double bond; Y is CH2; Z is CHb; R2 is heterocycle wherein 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; Raand R5 are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is Clfe; R2 is heterocycle wherein 
the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-mettiyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent, R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein Y is CH2CH2; Z is a covalent bond; and Ri, R2, R3, R4, and ^ are as defined 
in formula (I). 
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Representative compounds of fonnula (III) include, but are not limited to: 

(cis)-5-(3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis>5-(3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-6-(3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(6-cMoro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis>6-(6-bromo-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(6-fluoro-3-pyridinyl)-2,3,3a,4»5,7a-hexahydro-lH-indole; 

(cis)-6-(6-me1iiyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-5-(2,3,3a,4,5,7a-hexahydro-lH-indol-6-yI)nicotinomtrile; 

(cis>6-(5-metiiyl-3-pyridinyl>2,3^a,4,5,7a-hexahydro-lH-indole; 

(cis>6-(5-chloro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(5-fluoro-3-pyridinyl)-2,3^a,4,5,7a-liexahydro-lH-indole; 

(cis)-6-(5-brDmo-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(5-vinyl-3-pyridinyl)-2^,3a,4,5,7a-hexahydro-lH-indole; 

(cis>6-(5-methoxy-3-pyridinyl)-2,3,3a,4,5,7arhexahydro-lH-indole; 

(cis>6-(5-vinylo3Qr-3-pyridinyl)-2,3,3a,4,5,7a-h)Bxahydio-lH-indole; 

(cis)-6-(5-ethynyl-3-pyridiByl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(5,6-dichloro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(6-bromo-5-chlQro-3-pyridinyl>2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis>5<2,3,3a,4,5,7a-hexahydK>-IH-indol-6-yl)-2-methylmcotinonitrile; 

(cis>2-chloro-5-(2,3,3a,4,5,7a-hexahydro-lH-indol-6-yl)nicotinomtrile; 

(cis>2-bromo-5-(2,3,3a,4,5,7a-hexahydro-lH-indol-6-yl)nicotinonitrile; 

(cis)-6-(6-chloro-5-methyl-3-pyiidinyl)-2,3,3a,4,5,7a-hexahydro-lH-iiidole; 

(cis>6-(6-bromo-5-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-6-(5-methoxy-^me%l-3-pyridinyl>23,3a,4,5Ja-hexahydro-IH-indole; 

(cis)-6-(6-chloro-5-inetliojqr-3-pyridinyl>2,3,3a,4,5,7a^hexahydro-lH-indole; 

(cis)-6-(6-bronio-5.methoxy-3-pyridinyl>2,3,3a,4,5Ja-hexahydro-lH-Midole; 

(cis)-6-(3-methyl-5-isoxazolyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-2-(2,3,3a,4.5,7a-bexahydro-lH-indol-6-yl)furo[3^-b]pyridine; 
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(cis>5-(6-chloro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrr^^ 

(cis>5-(6-bromo-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(6-fluoro-3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(6-methyl-3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrol-5-yl)iucotinom^ 

(cis)-5-(5-me%l-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocycIopenta[>]pyrro 

(cis)-5-(5-chloro-3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5<5-fluoro-3-pyridmyl>l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(5-bromo-3-pyridinyl)-l,2,3,3a,4,6a-hexahydb:ocyclopenta[>]pyrrole^ 

(cis>5-(5-vmyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyiT^ 

(cis)-5-(5-methoxy-3-pyridinyl)-l,23,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis>5-(5-vmyloxy-3-pyridinyl>l,23,3a,4,6a-hexahydrocyclopenta[b]pyff^ 

(cis)-5-(5-ethynyl-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta|>]pym^ 

(cis)-5<5,6-dichloro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta|>]pyCT^^ 

(cis>5<6-bromo-5-cWoro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta[b]p 

(cis)-5-(l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrol-5-yI)-2-methyW 

(cis)-2-cUoro-5-(l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyirol-5-yl)nicotmom 

(cis)-2-bromo-5-(l,2,3,3a,4,6a-hexahydrocyclopenta|>]pyiTol-5-yl)mcofe^ 

(cis)-5-(6-chloro-5-methyl-3-pyridinyl)-l,2,3,3aA6a-hexahydrocyc^^^ 

(cis)-5-(6-bromo-5-me%l-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopente 

(cis)-5-(5-methoxy-6-me1iiyl-3-pyridinyl>l,23,3a,4,6a-hexahydro^ 

(cis)-5-(6-cWoro-5-methoxy-3-pyridinyl>l,2,3,3a,4,6arhexahydrocyclopOT^ 

(cis>5-(6-bromo-5-metho5Q^-3-pyridinyl>1^3,3a,4,6a-hexahydrocyd 

(cis>5-(3-methyl-5-i5oxazolyl)-l,23,3a,4,6a-hexahydrocydopen^^ 

(cis>2-(l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrol-5-yl)furo[^ 

(cis>6-(3-pyridinyl>2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis>6-(6-cMoro-3-pyridinyl>2,3,3a,4,7,7a-hexahydro-l^ 

(cis>6-(6-bromo-3-pyridinyl)-2,33a,4,7Ja-hexahydro-^ 
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(cis)-6-(6-fluoro-3-pyridmyl)-2,3,3a,4,7,7a-hexahyciro-lH-indole; 

(cis)-6-(6-me%l-3-pyridinyl)-2,3,3aA7,7a-hexahydro-lH-indole; 

(cis>5<23,3a,4JJa-hexahydro-lH-indol-6-yl)nicotinonitrile; 

(cis)-6-(5-methyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-uidole; 

(cis)-6-(5-chIoro-3-pyridmyl)-2,3,3a,4,7,7a-hexahydro-lH-mdole; 

(cis)-6-(5-fluoro-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis)-6-(5-bromo-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-mdole; 

(cis)-6-(5-vinyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis)-6-(5-methoxy-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-indoIe; 

(cis)-6-(5-vinyloxy-3-pyridinyl>2,3,3a,4,7,7a-hexahydro-lH-iiidole; 

(cis)-6-(5-ethynyW-pyridinyl>2,3,3a,4J,7a-hexahydro-lH.indole; 

(cis)-6-(5,6-dicWoro-3-pyridinyl)-2,3,3a,4,7,7a-hexahydio-lH-indole; 

(cis)-6-(6-bromo-5-chloro-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis>5-(23,3a,4J,7a-hexahydro-lH-indol-6-yl>2-methylnicotinomtrile; 

(cis)-2-chloro-5-(2,3,3a,4,7,7a-hexahydro-lH-indol-6-y5mw)tmomtrile; 

(cis)-2-bromo-5<2,3,3a,4JJa-hexahydK)-lH-iiKiol-6-yl)nico1inonitrile; 

(cis)-6-(6-chloro-5-methyl-3-pyridinyl>-2,3,3a,4,7,7arhexahydro-lH-indole; 

(cis)-6-(6-bromo-5-methyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis)-6<5-metho3qr-6-methyl-3-pyridinyl)-23,3a,4JJa-hexahydro-lH-indole; 

(cis)-6-(6K;WQro-5-mefli03q^-3-pyridinyl>23,3a,4J,7arhexahydR3-lH-^^ 

(cis>6-(6-bromo-5-methoxy-3-pyridinyI)-2,3,3a,4,7,7a-hexahydro-lH-indole; 

(cis)-6-(3-mefliyl-5-isoxazolyl)-2,3,3a,4,7,7a-hexahydio-lH-indole; 

(cis>2<23,3a,4J,7a-hexahydro-lH-mdol-6-yl)furo[3,2-b]pyridine; 

(cis)-5-(3-pyridinyl>lA3,3a,6,6a-hexahydrocyclopenta[b]pyiToIe; 

(cis)-5-(6<Woro-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(6-bromo-3-pyridinyl>l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(6-fluoro-3-pyridmyl)-l,2^,3a,6,6a-hexahydrocycIopenta[b]pyrrole; 

(cis)-5-(6-methyl-3-pyridinyl> 1 ,2,3,3a,6,6a-hexahydrocyclopento[blpynx)le; 

(cis>5-(l,2,3,3a,6,6a-hexahydrocyclopenta|>]pyiTol-5-yl)nicotinonitrile; 
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(cis)-5-(5-methyl-3-pyridmyl)- 1 ,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(5-chloro-3-pyridinyl)- 1 ,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5<5-fluoro-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrro^ 

(cis)-5-(5-bromo-3-pyridinyl)- 1 ,2,3 ,3a,6,6a-hexahydrocyclopenta[b]pyrroIe; 

(cis)-5<5-vinyl-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis>5-(5-methoxy-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole 

(cis)-5-(5-vinyloxy-3-pyridinyl)" 1 ,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-5-(5-ethynyl-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta(>]pyrrole; 

(cis)-5<5,6-dicMoro-3-pyridmyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[>]pyrrol^ 

(cis)-5-(6-bromo-5-cWoroO-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyr^^^ 

(cis)-5<l^,3,3a,6,6a-hexahydrocyclopenta[b]pyiTol-5-yl)-2-methybiicotinonitri^^ 

(cis>2-cUoro-5-(l,2,3,3a,6,6a-hexahydrocyclopenta[b]pyrrol"5-yl)nicotinom^^ 

(cis)-2-bromo-5-(l,2,3,3a,6,6a-hexahydrocyclopenta|>]pyiTol-5-yl)mcotinom 

(cis)-5<6-cUoro-5-methyl-3-pyridinyl)-l,2,3,3a,6,6arhexahydrocyclopenta^^ 

(cis)-5K6-bromo-5-me%l-3-pyridinyl)-l,23,3a,6,6a-hexahydrocydopenta[b^ 

(cis)-5-(5-methoxy-6-methy lO-pyridinyl)- 1 ,2,3,3a,6,6a-hexahydrocyclopenta[^^ 

(cis)-5-(6-cUoro-5-methoxy-3-pyridmyl)-l,2,3,3a,6,6a-hexahydrocyclopenta[^^ 

(cis)-5-(6-bromo-5-methoxy-3-pyridinyl)-l,2,3,3a,6,6a-hexahydrocyclopento^^ 

(cis)-5-(3-me1hyl-5-isoxazolyl)-l,2,33a,6,6a-hexahydrocyclopenta[^ 

(cis>2<l,2,33a,6,6a-hexahydrocyclopenta[b]pyxrol-5-yl)furo[3,2-^^ 

(cis>7<3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7-(6-chloro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-i^^^ 

(cis)-7-(6-brDmo-3-pyridinyl)-2,3,3a,4,5Ja-hexahydro-lH-indok 

(cis)-7-(6-fluoro-3-pyridinyl)-253,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7K6-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro4H-M^ 

(cis)-5-(2,3,3a,4,5,7a-hexahydr(>-lH-indol-7-yl)iiicotinonitrile; 

(cis>7-(5-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-i^^ 

(cis)-7-(5-cUoro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7-(5-fluoroO-pyridmyl)-2,3,3a,4,5Ja-hexahydro-lH-indole; 
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(cis)-7-(5-bromo-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7<5-vmyl-3-pyridmyl)-2,3,3a,4,5,7a-hexaliydro-lH-indole; 

(cis)-7-(5-me&oxy-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-mdole; 

(cis)-7-(5-vinyIoJO'-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7-(5-ethynyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7-(5,6-dichIoro-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-mdole; 

(cis)-7-(6-bromo-5-chloro-3-pyriduiyl)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-5-(23,3a,4,5,7a-hexahydro-lH-indol-7-yl)-2-methylmcotinonitrile; 

(cis)-2-cMoro-5-(2,3,3a,4,5,7a-hexahydro-lH-indol-7-yl)nicotinomtrile; 

(cis)-2-bromo-5-(2,3,3a,4,5,7a-hexahydro-lH-indol-7-yl)nicotinonitrile; 

(cis)-7-(6-cWoro-5-me%10-pyridmyl)-2,3,3a,4,5,7arhexahydro-lH-mdole; 

(cis)-7-(6-bromo-5-methyl-3-pyridinyI)-2,3,3a,4,5,7a-hexahydro-lH-indole; 

(cis)-7-(5-inethoxy-6-mefthyl-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-mdole; 

(cis)-7-(6-cWoro-5-metho5Q'-3-pyridinyl)-2,3,3a,4,5,7arhexabydro-lH-mdole; 

(cis)-7-(6-bromo-5-methxoy-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-mdole; 

(cis)-2-(2,3,3a,4,5Ja-hexahydix>-lH-indol-7-yl)furo[3,2-b]pyridiiie; 

(cis)-7-(3-methyl-5-isoxazolyl)-2,3,3a,4,5,7a-hexahydio-lH-indole; 

(cis)-6-(3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopeQta[b]pyrrole; 

(cis)-6-(6-cMoro-3-pyridinyl)-l,2,3,3a,4,6a-liexahydrocyclopenta[b]pyiTolq 

(cis)-6-(6-bromo-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-6-(6-fluoro-3-pyridinyl)-l,2^,3a,4,6a-hexahydrocyclopenta[b]pyiTole; 

(cis)-6-(6-me1hyl-3-pyridmyl>l,2,3,3a,4,6a-hexahydrocyclopenta[b3pyrroIe; 

(ds>5-(l,2,3,3a,4,6a-hexahydrocyclopenta|>]pyiTol-6-yl)mcotmoiiitrile; 

(cis)-6-(5-methyl-3-pyridmyl)-l^,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-6-(5-chloro-3-pyridmyl)-l,2,3,3a,4,6a-hexahydroqrclopenta[b]pyrrol^ 

(cis)-^-(5-fluoro-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopeirta[b]pyiTO 

(cis)-6-(5-bromo-3-pyridiiQ'l>l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 

(cis)-6-(5-vinyl-3-pyridinyl)-l^,3,3a,4,6a-hexahydn)cyclopenta[b]pyrrole; 

(cis>6-(5-vmyloxy-3-pyridinyl)-U,3,3a,4,6a-hexahydrocyclopeiita[b]pynole; 
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(cis)-6-(5-ethynyl-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta|>] 
(cis)-6-(5,6"dicWoro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]pyiTole; 
(cis)-6-(6-bromo-5-chloro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[b]p^^ 
(cis>5-(l,23,3a,4,6a-hexahydrocycIopenta[b]pyn:ol-6-yl)-2-me%Mcotmom^^ 
(cis>2-cMoro-5-(l,2,3,3a,4,6a-hexahydrocyclopen1a[b]pyrrol-6-yl)nicot^^ 
(cis)-2-bromo-5-(l,2,33a,4,6a"hexahydrocyclopenta[b]pyrrol-6-yl)nico1inom^ 
(cis>6-(6-chloro-5"me%I-3-pyridinyl)- 1 ,233a,4,6a-hexahydrocyclopenta[b]p 
(cis)-6-(6-bromo-5-me%l-3-pyridmyl> 1 ,23,3a,4,6a-hexahydrocyclopenta 
(cis)-6<5-methoxy-6-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclo^ 
(cis)-6-(6-chloro-5-methoxy-3-pyridinyl)-l,2,3,3a,4,6arhexahydrocyclopente^^ 
(cis)-6-(6-bromo-5"methoxy-3-pyridinyI)- 1 ^,3,3a,4,6a-hexahydrocyclopenta[b]pyrrole; 
(cis)-6-(3-me%l-5-isoxazolyl>l,23,3a,4,6a-hexahydrocyclopenta[b]pyr^^ 
(cis)-2-(l,233a,4,6a-hexahydrocyclopenta[b]pym)l-6-yI)fiiro[3 or a 

phannaceutically acceptable salt, amide, ester and prodrugs thereof. 

In another embodiment of the present invention, compounds of formula (IV) are 



or a pharmaceutically acceptable salt, amide, ester or prodrugs thereof wherein Y, Z, Rj, R2, R3, 
R4 and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein Y is a covalent bond; Z is a covalent bond; and Rj, R2, R3, R4, and R5 are as 
defined in formula (T). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is a covalent bond; R2 
is hydrogen; R3 and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherem — represents a double bond; Y is a covalent bond; Z is a covalent bond; R2 
is hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected fi-om 



disclosed 




'5 
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furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benziinidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, 
ftiro[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofiiranyl, isobenzotbienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quitiolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2"C]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
allq^lcarbonyl, alkylcarbonyloxy, alkylthio, alkynyi, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenylmethyl (trityl), -C(NH)NRioRii, -NRioRii, (NRioRn)alkyl, 
(NRioRii)carbonyl, (NRioRii)carbonylalkyl, (NR,oRi i)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,"CH2C(NRi2)NRi3Ri4,-C(NOR,2)^^ -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or -S(0)2Ri2; R123 Ri3» and R14 are independently selected from hydrogen, alkyl, 
aiyl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is a covalent bond; R2 
is hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 
imidazolyl, isoxazolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l52-a]pyridinyl, 
thieno[3,2-b]pyridinyl or fliieno[2,3-b]pyridinyl wherein the heterocycle is selected from 
imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2- 
a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is 
substituted with 0, 1, or 2 substituents mdependently selected from alkenyl, alkenylojqr, alkoxy, 
alkyl, alkynyl, cyano, halogen, nitro, (NRioRn)sulfonyl, or -C(NH)NRioRii; and Ri, Rj^ and Rn 
are as defined in formula Q). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is a covalent bond; R2 
is hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl 
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substituted witii 0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, 
alky], alkynyl, cyano, halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is a covalent bond; R2 
is hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3- 
pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyI-3-.pyridinyl, 
5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5"chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo- 
3-pyridinyl, 5-vinyl-3-pyridmyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3- 
pyridinyl, 5,6-dichIoro-3"pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3- 
pyridinyl, 6-chloro-5-cyano-3 -pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chlorO"5-methyl-3- 
pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6-methyI"3-pyridinyl, d-chloro-S-meHioxy- 
3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; and Ri is as defined in fonnula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is a covalent bond; Ra, 
R3 and R5 are hydrogen; R4 is heterocycle; and Ri is as defined in formula (I)- 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is a covalent bond; R2, 
R3 and R5 are hydrogen; R4 is heterocycle wherein the heterocycle is selected from fiiryl, 
unidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazmyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, 
furo[2,3-c]pyridine, furo[3^-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofiiranyl, isobenzofliienyl, 
isoindolyl, isoquinolinyl, phfhalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridme, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
fonnyl, formylalkyl, haloalkoxy, haloa^l, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenytaiethyl (trityl), .C(NH)NRioRn, -NRioRn, (NRioRu)alkyl, 
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(NRioRii)carbonyl, (NRioRii)carbonylalkyl, ^joRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4, -CH2C(NR,2)NRi3Ri4,-C(NORi2)Ri3, -C(NCN)R,2, <:(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or -S(0)2Ri2; R12, R13, and Ri4 are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, R,o, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a single bond; Y is a covalent bond; Z is a covalent bond; R2, 
R3 and R5 are hydrogen; R4 is heterocycle whereui the heterocycle is selected from imidazolyl, 
isoxazolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, unidazo[l,2-a]pyridinyl, thieno[3,2- 
bjpyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 
substituents mdependently selected from alkenyl, alkenylo3Q^, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, (NRioRii)sulfonyl, or -C(NH)NRioRii; and Ri, Rjo, and Rn are as defined in 
formula (I). 

In another embodhnent of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a smgle bond; Y is a covalent bond; Z is a covalent bond; R2, 
R3, and R5 are hydrogen; R4 is heterocycle wherem the heterocycle is pyridmyl substituted with 
0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, 
cyano, halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a single bond; Y is a covalent bond; Z is a covalent; R2, R3, 
and R5 are hydrogen; R4 is heterocycle wherein the heterocycle is selected from 3-pyridmyl, 6- 
bromo-S^pyridinyl, 6-chloro.3 -pyridmyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3- 
pyridmyl, 5-methyl-3-pyridinyl, 5-chloro-3-pyridinyI, 5-fluoro-3-pyridmyl, 5-bromo-3.pyridinyl, 
5-vinyl-3-pyridmyl, 5-methoxy-3-pyridinyl, 5-vmyloxy-3.pyridinyl, 5-ethynyl-3.pyridinyl, 5,6- 
dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
methyl.3-pyridinyl, 5-metho5qr.6-methyl-3-pyridmyl, 6-chloro-5-methoxy-3-pyridinyl, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein Y is a covalent bond; Z is CH2; and R,, R2, R3, R4 and Rsare as defined in 
formula (I). 
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In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CH; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CHt; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from furyl, 
hnidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazmyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cumoUnyl, 
furo[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridmyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizmyl, naphthyridmyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquinolmyl, phthalazmyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3;2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkojgralkoxy, alkojq^alkyl, alkoxycarbonyl, alkoxycarbonylalkyl, allq^l, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxya%l, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyi, nitro, phenyl, triphenylmethyl (trityl), -C(NH)>JRioRn, -NRioRn, 
(NRioRn)alkyl, (NRioRn)carbonyl, (NRioRu)carbonylalkyl, (NI^oRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NR,2)NRi3Ri4,-C(NORi2)Ri3, -C(NCN)Ri2, -C(NNR,2Ri3)Ri4, 
-S(0)2ORi2, or -S(0)2Ri2; R12, R13, and R14 are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CFb; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle vsdierein the heterocycle is selected from imidazolyl, 
isoxazolyl, pyridazuiyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
or 2 substituents mdependently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, phenyl, (NRioRii)sulfonyl, or -C(NH)NRioRn; and Rj, Rio, and Rn are as 
defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is Cli; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, 
or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, or nitro; and Ri is as defined m formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ^ represents a double bond; Y is a covalent bond; Z is Clfc; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6- 
bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3- 
pyridinyl, 5-methyl-3-pyridmyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 
5-vinyl-3-pyridinyl, 5-.methoxy-3-pyridinyl, 5-vinyloxy.3-pyridinyl, 5-ethynyl-3-pyridiityl, 5,6- 
dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-pyridinyl, 6-bromo-5-cyano-3 -pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
methyl-3-pyridinyl, 5-methoxy-6-methyl-3-pyridmyl, 6-chloro-5-methoxy-3-pyridinyl, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in fomula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is Ctk; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherem the heterocycle is pyridazinyl substituted with 
phenyl; and Ri is as defined in formula (I). 

In another embodhnent of the present invention, compounds of formula (IV) are 
disclosed wherein ^ represents a double bond; Y is a covalent bond; Z is Clk; R2 is hydrogen; 
R3 and Rs are absent; R4 is heterocycle wherein the heterocycle is 4-phenylpyridazinyl; and Ri is 
hydrogen or metiiyl. 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed v\*erein — represents a single bond; Y is a covalent bond; Z is CH2; R2 and R3 are 
hydrogen; R5 is selected &om hydrogen or hydrojg^; R4 is heterocycle; and Ri is as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ^ represents a single bond; Y is a covalent bond; Z is CH2; R2 and R3 are 
hydrogen; Rs is selected from hydrogen or hydroxy; R4 is selected from heterocycle wherein the 
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heterocycle is selected from furyl, imida20lyl, isothiazolyl, isoxazolyl, oxadiazolyl, ojcazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, tria2»lyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, ciimolinyl, furo[2,3-c]pyridine, fiiro[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzoftiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridme, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkojcy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkyi^l, 
carbojqr, carboxyalkyl, cyano, cyanoalkyi, foimyl, formylaUsyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, mercapto, merc^toallqrl, nitro, triphenylmethyl (trityl),-CO^IH)MRioRn, 
-NRioRii, (NR,oRii)alkyl, (NRjoRiOcarbonyl, (NRioRiOcarbonylalkyl, (NRioRii)sulfonyl, 
-NRi2S(0)2Ri3, -C(NR,2)NR,3R,4, -CH2C(NR,2)NR,3R,4. -C(NOR,2)Ri3, -C(NCN)R,2, 
-C(NNRi2R)3)Ri4, -S(0)20R)2, or-S(0)2Ri2; R12, Rj3, and Ri4 are independently selected from 
hydrogen, alkyl, aryl, or arylalkyl; and Rj, Rio, and Ri i are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a single bond; Y is a covalent bond; Z is CH2; R2 and R3 are 
hydrogen; R5 is selected from hydrogen or hydroxy; R4 is selected from heterocycle wherein the 
heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, fliiazolyl, 
thienyl, imidazo[l>a]pyridinyl, thieno[3,2-b]pyridmyl or thieno[2,3-b]pyridmyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independenfly selected from alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRii)sulfonyl, or-C(NH)MRioRii; 
and Ri, Rio, and Ri 1 are as defined in formula (T). 

In another embodiment of the present inventioi}, compounds of formula (TV) are 
disclosed v\*erein — represents a single bond; Y is a covalent bond; Z is CH2; R2 and R3 are 
hydrogen; Rs is selected from hydrogen or hydroxy; R4 is heterocycle wherein the heterocycle is 
pyridmyl substituted with 0, 1, or 2 substituents independently selected from alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; and Ri is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a single bond; Y is a covalent bond; Z is CH2; R2 and R3 are 
hydrogen; Rs is selected from hydrogen or hydroxy; R4 is heterocycle wherein the heterocycle is 
selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6- 
methyl-3-pyridinyl, 5"Cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3"pyridinyl, 5-fluoro-3- 
pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3 -pyridinyl, 5-vmyIoxy-3- 
pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5-chIoro-3-pyridinyl, 5- 
cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6.bromo-5-cyano-3-pyridinyl, 6- 
chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl"3-pyridinyl, 5-methoxy-6-methyl-3-pyridinyl, 6- 
chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-metho3g^-3-pyridinyl; and R\ is as defmed in 
formula (I). 

In another embodiment of the present invention, compounds of fomula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CHb; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Rj is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CKb; R2 is selected 
from heterocycle wherein the heterocycle is selected from furyl, imidazolyl, isothiazolyl, 
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridmyl, pyrimidinyl, pyridazinyl, 
pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, fiiro[2,3-c]pyridine, 
furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolizmyl, naphthyridinyl, isobenzofirranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, qumazolinyl, thieno[2,3- 
cjpyridine, thieno[3;2-c]pyridine, thieno[3>b]pyridinyl or thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, alkojQ^alkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoaIlc/1, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalliyl, mercapto, mercaptoaUqrl, 
nitre, iriphenylmethyl (trityl), .C(NH)NRioRn, ^loRu, (NR,aRii)aIkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, 
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-CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNR,2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and R14 are independently selected 
from hydrogen, alkyl, aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Cli; R2 is selected 
from heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, 
tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridmyl, thieno[3,2-b]pyridinyl or 
thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRii)sulfonyi, or -C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rii are as defined in formula (I). 

In another embodiment of Ihe present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CIt; R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
mdependently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKfe; R2 is 
heterocycle v^^erein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridmyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridmyi, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridmyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridmyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6- 
bromo-5-cyano-3-pyridinyl, 6-chloro-5-metiiyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-chloro-5-mettioxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formxila (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is CH2; R2 is 
heterocycle; R3 is selected fiiom hydrogen or hydroxy; R4 and R5 are hydrogen; and Rj is as 
defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is CH2; R2 is 
heterocycle wherein the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzunidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, 
furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3- 
cjpyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, alkoxyalkyi, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
fonnylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyknethyl (trityl), -C(NH)NRioRii, -NRioRii, (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonyialkyl, (NRioRu)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)Mli3Ri4, 
-CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; R3 is selected fi^m hydrogen or hydroxy; Rjand R5 are hydrogen; Rn, R13, and R14 
are independently selected from hydrogen, alkyl, aryl, or arylalkyl; and Rj, Rio, and Ru are as 
defined in formula (T). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherem ~ represents a single bond; Y is a covalent bond; Z is CH2; R2 is 
heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, fhieno[3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRu)sulfonyl, or-C(NH)NRioRii; R3 is selected from hydrogen or hydro:^^; R4 and R5 are 
hydrogen; and Ri, Rio, and Ru are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is CH2; R2 is 
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heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
mdependently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 is selected from hydrogen or hydroxy; R4 and R5 are hydrogen; and Ri is as defined m 
formula (I). 

In another embodiment of the present invention, compounds of formula (III) are 
disclosed wherein ~ represents a single bond; Y is a covalent bond; Z is CH2; R2 is 
heterocycle wherein the heterocycle is selected from 3 -pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridmyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyI, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridmyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridmyl, 5-vmyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridmyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-oyano-3-pyridinyl, 6- 
bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 is selected from hydrogen or hydroxy; R4 and Rsare hydrogen; and Rj is as defined 
in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein Y is a covalent bond; Z is CH2CH2; and Ri, R2, R3, R4, and ft are as defmed 
in formula (I). 

In another embodiment of the present mvention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CKbCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle; and R\ is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from fiiryl, 
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazmyl, pyrrolyl, tetrazmyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzoftiranyl, cirmolinyl, 
fiiro[2,3-c]pyridine, fiiro[3,2-c]pyridine, furo[3,2-b]pyridinyl, fiiro[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphfhyridinyl, isobenzofiiranyl, isobenzothienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quuiazolinyl, 
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thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylaUgr], alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloal]<yl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenylmethyl (trityl),-C(NH)NRioRu, -NRioRn, (NRioRii)allQrl, 
(NRioRii)carbonyl, (NRioRn)carbonylalkyl, (NRioR^i)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NR,3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or •'S(0)2Ri2; Rii, Ris, and Ru are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Ri i are as defined in foimula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CftCHa; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 
unidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, tiiiazolyl, thienyl, imida2o[l,3" 
a]pyridmyl, thieno[3;2-b]pyridinyl or thieno[2,3-b]pyTidinyI wherein flie heterocycle is 
substituted with 0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, 
alkyl, alkynyl, cyano, halogen, nitro, (NRioRu)sulfonyl, or -C(NH)NRioRn; and Rj, Rxo, and Rn 
are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and Rs are absent; R4 is heterocycle wherein the heterocycle is pyridinyl 
substituted with 0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, 
alkyl, alkynyl, cyano, halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CHbCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3- 
pyridinyl, 6-hromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridmyl, 6-methyl-3-pyridmyl, 
5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo- 
3-pyridinyl, 5-vmyl-3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3- 
pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5-chloro-3-.pyridinyl, 5-cyano"6-methyl-3" 
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pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-broino-5-cyano-3-pyridinyl, 6-chloro-5"methyl-3- 
pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6".methyl-3-pyridmyl, 6-chloro-5-methoxy- 
3-pyridinyl, or 6-'bromo-5-methoxy-3-pyridinyl; and R\ is as defined in fonnula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in fonnula (I). 

In another embodiment of tiie present invention, compounds of formula (IV) are 
disclosed wherein — represents a double bond; Y is a covalent bond; Z is CIfcCH2; R2 is 
heterocycle \y*ierein the heterocycle is selected from fiiryl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazdnyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazmyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofinranyl, cinnolinyl, fiiro[2,3-c]pyridine, 
furo(3,2-c]pyridme, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolizinyl, n^hthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazinyl, quinoUnyl, quinolizmyl, quinoxalinyl, quinazolinyl, thieno[2,3- 
c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridmyl or 1hieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected fi-om alkenyl, 
alkoxy, aikoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydrojq^, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), -CCNH)NRioRii, -NRioRu, (NRioRn)alkyl, (NRioRii)carbonyl, 
(NRioRu)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, 
-CH2C(NR,2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20R,2, or 
-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; Rn, R13, and Rh are independently selected 
fi*om hydrogen, allq^l, aryl, or arylalkyl; and Rj, Rio, and Rn are as defined in fonnula (I). 

In another embodfanent of the present invention, compounds of fonnula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CHbCHj; R2 is 
heterocycle wheremthe heterocycle is selected fh)m imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a3pyridinyl, thienoI3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
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selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 

(NRioRi i)sulfonyl, or -C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 

Rii are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is CHbCH2; R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CltCHa; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridmyl, 5-vinyl-3-.pyridinyl, 

5- methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyI, 6- 
bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridmyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-chIoro-5-me1hoxy-3-pyridinyl, or 6"bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein Y is CH2; Z is CH2; and Ri, R2, R3, R4, and are as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is CH2; Z is Clk; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (TV) are 
disclosed wherein — represents a double bond; Y is CH2; Z is CEb; R2 is heterocycle wherein 
the heterocycle is selected from furyl, unidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, ciimolinyl, fi«:o[2,3-c]pyridine, fijro[3,2-c]pyridme, fijro[3,2- 
b]pyridinyl, fiiro[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl. 
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naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2>c]pyridine, thieno[3,2-c]pyridme, 
thieno[352-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents mdependently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, allgrnyl, 
carboxy, carboxyalfcyl, cyano, cyanoalkyl, fonnyl, formylalkyl, haloalkoxy, haloaikyi, halogen, 
hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenylmethyl (trityl),^C(NH)NRioRu, 
-NRioRii, (NRioRu)alkyl, (NRioRn)carbonyl, (NR,oRn)carbonylalkyl, (NRioRii)sulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRnRi4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(0)20R,2, or-S(0)2Ri2; Rs and R5 are absent; R4 is hydrogen; Rn, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aiyl, or arylalkyl; and Ri, Rio, and Rn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherem — represents a double bond; Y is CH2; Z is Clh; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, mudazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl orthieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents independently sdected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NI^oRii)suifonyl, or 
-C(NH)NRioRn; R3 and Rj are absent; R4 is hydrogen; and Rj, Rjo, and Rn are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (IV) are 
disclosed wherem — represents a double bond; Y is CH2; Z is Clh; R2 is heterocycle wherein 
the heterocycle is pyridinyl substiluted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; Raand R5 are absent; R4 is 
hydrogen; and Rj is as defined in formula (I), 

In another embodiment of the present mvention, compounds of formula (IV) are 
disclosed wherein ^ represents a double bond; Y is CH2; Z is CHb; R2 is heterocycle whercm 
the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridmyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3.pyridmyl, 5^hloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridmyl, 5-methoxy-3- 
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pyridinyl, 5-vmyloxy-3-pyridinyl, S-ethynyl-S-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridmyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-nietho)qr-6- 
methyl-3-pyridmyl, 6-chIoro-5-methoxy-3-pyridinyl, or 6-bron)o-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

Representative compounds of formula (IV) include, but are not limited to: 

(cis)-5-(6-chloro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(5-methoxy-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(6-chloro-5-mefhyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopento[c]pyrrole; 

(cis)-5-(3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocycIopenta[c]pyrrole; 

(cis)-5-(3-methyl-5-isoxazolyl)-l,2,3,3a,4,6a-hexahydrocyclopenta{c]pynole; 

(cis)-5-(5,6-dichloro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocycIopenta[c]pym>le; 

(cis>2-methyl-5-(3-methyl-5-isoxazolyl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(5-chloro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyiTOle; 

(cis>5-(3-bromo- 1 .2,4-thiadia2ol-5-yl)- l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyirole; 

(cis)-5-(l,3-thiazol-2-yl>l,2,3,3a,4,6a-hexahydrocyclopKita[c]pym)Ie; 

(cis)-5-(3,5-dimethyl-4-isoxazolyl> 1 ,2,3,3a,4,6a-hexahydro(grclopenta(c]pyrrole; 

(cis)-5-(lH-imidazol-4-yl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(l,3-thiazol-5-yl)-l,2,3,3a,4,6a-hexaliydrocyclopenta[c]pynole; 

(cis)-5-(imida2»[l,2-a]pyridin-3-yl)-lA3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(imidazo[l,2-a]pyridin-6-yl)-lA3,3a,4,6a4iexahydrocyclopenta[c]pyiTole; 

(cis>5-(fliieno[3,2-b]pyridin-2-yl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pym)le; 

(cis>5-(l,2^,3a,4,6a-hexahydrocyclopenta[c]pynol-5-yl)-2-thiophenesulfbnamide; 

(ds)-5-(6-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyirole; 

(cis)-5-(2-methyl-3-pyridinyl)-U,3,3a,4,6a-hexahydrocyclopenta[c]pyiToIe; 

(cis)-5-(6-chloro-5-fluoro-3-pyridinyl>l,2,3,3a,4,6a-hexahydroqrcIopenta[c]pyrrole; 

(cis)-5-(6-fluoro-3-pyridinyl)-i;2,3,3a,4,6a-hexahydrocyclopenta[c]pyirol6; 

(cis)-5<l,2,3,3a,4,6a-hexahydrocyclopenta[c3pyrrol-5-yI)-2-4iophenecarboxiinidami^^^ 

(cis)-5-(2-methyl-2H-tetrazol-5-yl)-U2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis>5<thieno[2,3-b]pyridin-5-yl>l,2,3,3a,4,6a-hexahydrocyclopeirta[c]pym)le; 
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(cis>5-(imidazo[ 1 ,2-a]pyridin-7«yl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(2-pyridinyl)-l,253,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis>5-(4-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis>5-(5-nitro- 1 ,3-thiazol-2-yl)- l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyaole; 

(cis)-5-(6-methyl-2-pyridiny l)« 1 ,2,3,3a,4,6a-hexahydrocyclopenta[c]pyiTole; 

(cis)-5<l ,3,4-thiadiazol-2-yl)- l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyn'ok 

(endo)-5-(3-pyridinyl)octahydrocyclopenta[c]pyrrole; 

(cis)-5-(6-chloro-3-pyridinyl)octahydrocyclopenta[c]pyrrol-5-ol; 

(endo)-5-(6-chloro-3-pyridinyl)octahydrocyclopenta[c]pyrrole; 

(exo)-5-(6-chloro--3-pyridinyl)octahydrocyclopenta[c]pyrrole; 

(cis>5-(5-bromo-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]p^ 

(cis)"5-(5-vinyl-3"pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopen^ 

(cis>5-(l,23,3a,4,6a-hexahydrocyclopen1a[c]pyrrol-5-yl)nicot^^ 

(cis>5-(6-cMoro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydix)cyclopenta[c]p^^ 

(cis)-5-(6-chloro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopen1a[c]pyCT^^ 

(cis)-6-(6-cmoro-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopen 

(cis)-4-(3-pyridinyl)octahydrocyclopenta[c]pyiTol-4-ol; 

(eiido)-4<6-cWoro-3-pyridinyl)octahydrocyclopenta[c]pyrroIe; 

(cis>6-(6-methyl-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-eM^ 

(endo)-6<6-chlon)O-pyridinyl)-3-azabicyclo[3.2.0]heptane; 

(exo)-6-(6-chloro-3-pyridmyl)-3-azabicyclo[3.2.0]heptane; 

(cis>6-(5,6-dicUoro-3-pyridinyl>3-azabicyclo[3.2.0]hept-6-ene; 

(endo)-6-(5,6-dichloro-3-pyridinyl)-3-azabicyclo[3.2.0]heptane; 

(cis).5-(6-phenylpyrida2m-3-yl>l,2,3,3a,4,6a-hexahydrocycto^^ 

(cis>2-me%l-5<6-phenylpyridazin-3-yl>l^,3,3a,4,6a-h^ 

(cis)-5<6-bromo-3-pyridinyl)4,23,3a,4,6a-hexahydrocyclopenta[^^^ 
(cis)-5-(5-methyl-3.pyridinyl>l,2,3,3a,4,6a-hexahy^^^ 
(cis>5-(6-cWoro-5-meftoxy-3-pyridmyl>l,2,33a,4,6ataahy^^ 
(cis)-5<6-bromo-5-methoxy-3-pyridmyl>l^,33a,4,6a-hexahyd^^^ 
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(cis)-5-(5-methoxy-6-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-2-cMoro-5-(l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrol-5-yl)iucotinomtrile; 

(cis)-2-bromo-5-(l,2,3,3a,4>6a-hexahydrocyclopenta[c]pyrrol-5-yl)nicotinonitrile; 

(cis)-5-(l,2,3,3a,4,6a-hexahydrocyclopenta(c]pyiTol-5-yl)-2-melhylnicotinonitrile; 

(cis)-5-(5-bromo-6-cWoro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocycIopenta[c]pyrrole; 

(cis)-5-(5,6-dibromo-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(6-bromo-5-chloro-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5<5H5hloro-6-methyl-3-pyridinyl).l,2,3,3a,4,6a-hexahydrocyclopentatc]pyjrrole; 

(cis)-5-(5-bromo-6-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-5-(6-bromo-5-me%l-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]ro^ole; 

(cis)-2-(l,2,3,3a,4,6a-hexahydrocyclope3nta[c]pyrrol-5-yl)fiiro[3^-b]pyri^ 

(cis)-7-(3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH4soindole; 

(cis)-7-(6-chloro-3-pyridinyI)-2,3,3a,4,5,7a-hexahydro- IH-isoindole; 

(cis)-7-(6-bromo-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-isoitidole; 

(cis)-7-(6-fliioro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-l».isoindole; 

(cis)-7<6-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-5<2^,3a,6,7,7a-hexalQ'dro-lH4somdol-4-yl)nicotinonitrile; 

(cis)-7-(5-methyl-3-pyridmyl>2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis).7-<5-cMoro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(5-bromo-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(5-fluoro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isomdole; 

(cis>7-(5-vinyl-3-pyridinyl>2,3,3a,4,5,7a-hexahydro-lH-isomdole; 

(ds)-7<5-mefco3or-3-pyridmyl>2,3,3a,4,5,7a-hexahydro-lH-isomdole; 

(cis>7-(5-vinyloxy-3-pyridmyl>2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7<5-ethynyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(5,6-dichloro-3-pyridinyl>2^,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(6-bromo-5-cMoro-3-pyridmyl>2,3,3aA5Ja-hexahydro-lH-isomdole; 

(cis)-5<2,3,3a,6J,7a-hexahydro-lH-isoiiidol-4-yl)-2-methyMcotmom 

(cis>2-K5Woro-5-(2,3,3a,6,7,7a-hexahydro-lH-isoiiMiol-4-yl)nicotmomtrile; 
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(cis)-2-bromo-5-(2,3,3a,67,7a-hexahydro-lH-isoindol-4-yl)nicotinonitrile; 

(cis)-7-(6-chloro-5-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(6-bromc)-5-me%l-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(5-methoxy-6-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isomdole; 

(cis)-7-(6-chloro-5-methoxy-3-pyridiiiyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindoIe; 

(ds)-7<6-bromo-5-methoxy-3-pyridmyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-7-(3-methyl-5-isoxazolyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis>2-(2,3,3a,6,7Ja-hexahydro-lH-isomdol'4-yl)furo[3>b]pyridiiie; 

(cis)-6-(3-pyridinyl>l,2,3,3a,4,6a-hexahydrocycIopenta[c]pyrrole; 

(cis>6-(6-chIoro-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrK)le; 

(cis)-6-(6-bromo-3-pyridmyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-6-(6-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis>6-(6-fluoro-3-pyridmyI)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyiTole; 

(cis)-5-( 1 ,2,3,3a,6,6a-hexahydrocyclopeiita[c]pyiTOl-4-yl)nicotinoiiitrile; 

(cis)-6-(5-methyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pym)le; 

(cis)-6-(5-chloro-3-pyridmyl)- 1 ,2,3,3a,4,6a-hexahydrocyclopeiita[c]pyiTole; 

(cis)-6-(5-fluoro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis)-6-(5-bromo-3-pyridinyl>l^,3,3a,4,6a-hesxahydroqfclopenta[c3pyrrole; 

(cis)-6-(5-vmyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pynole; 

(cis>6-(5-methoxy-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyiTole; 

(cis)-6-(5-vinyloxy-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 

(cis>6-(5-«lhyiQrl.3-pyridinyl)-l,2,3,3a,4,6a-hexahydK)cyclopOTta[c]pyn-^^ 

(cis)-6-(5,6-dicWoro-3-pyridinyl> 1 A3,3a,4,6a-hexahydrocyclopMita[c]pyrrole; 

(cis)-6-(6-bromo-5-cMoro-3-pyridii5rl).l,2,3,3aA6a-hexahydrocyclopen 

(cis)-5<l,23,3a,6,6a-hexahydrocyclopenta[c]pym)14-yl)-2-me4hyMcotmoiiitra^ 

(cis)-2-cWoro-5-(1^3,3a,6,6a-hexahydrocyclopenta[c]pym)l-4-yl)nicotinora 

(cis)-2-bromo-5<l,2,3,3a,6,6a-hexahydrocyclopenta(c]pynoI-4-yl)nicotinonitrite 

(cis)-6-(6-cmoro-5-mefliyl-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pym)le; 

(cis>6-(6-bromo-5-me%l-3-pyridinyl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pym)le; 
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(cis)-6-(5-me1hoxy-6-me%l-3-pyridinyl> 1 ,2,3,3a,4,6a-hexahydrocyclopente 
(cis)-6-(6-chloro-5-methoxy-3-pyridinyl)-l,2,33M,6a-hexahydrocycb^ 
(cis)-6<6-bromo-5-methoxy-3-pyridinyl)- 1 ,2,3,3a,4,6a-hexahydrocyclope 
(cis)-6-(3-me%l-5-isoxazolyl)-l,23,3a,4,6a-hexahydrocyclopenta[^^ 
(cis)-2-(l,2,3,3a,6,6a-hexahydrocyclopenta[c]pyrroM-yl)furo[3,^ 

(cis)-6-(3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis>6<6-me%l-3-pyridinyl>2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis)-6<6-bromo-3-pyridinyl>2,3,3a,4,5,7a-hexahydro-lH-isoindole; 

(cis>6<6-cWoro-3-pyridinyl)-2,3,3a,4,5Ja-hexahydro-lH-isoindole; 

(cis>6-(6-fluoro-3-pyridinyl)-2,3,3a,4, 5,7a-hexahydro- 1 H-isoindole; 

(cis>5-(2,33a,6,7,7a-hexahydr<>-lH-isoindol-5-yl)iiicotinonitrile; 

(cis>6-(5-methyl-3-pyridinyl)-23,3a,4,5Ja-hexahydro-lH4somdole; 

(cis)-6-(5-cMoro-3-pyridmyl>2,3,3a,4,5Ja-hexahydro-lH-isoindole 

(cis)-6-(5-fluoro-3-pyridinyl>23,3a,455Ja-hexahydro-lH-isom^ 

(cis)-6<5-bromo-3-pyridinyl)-2,3,3a,4,5Ja-hexahydro-lH-isoindol^ 

(cis)-6-{5-vmyl-3-pyridinyl)-2,3,3a,4,5Ja-hexahydro-lH4s 

(cis)-6-(5-mefhoxy-3-pyridmyl)-2,3,3a,4,5,7arhexahydro-lH4soi^^ 

(cis>6K5-vmyloxy-3-pyridinyl)-23,3a,4,5Ja-hexahydro-lH-isoindole; 

(cis)-6-(5-ethynyl-3-pyridmyl>2,3,3a,4,5,7a-hexahydro-lH4soi^^^ 

(cis)-6-(5,6-dicUoro-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH-isom^^ 

(cis)-6K6-bromo-5<Woro-3-pyridmyl>2,3,3a,4,5Ja-hexahyd^^ 

(cis>5<2,3,3a,6J,7a-hexahydro-lH-isomdol-5-yl)-2-me%M^ 

(cis>2-chloro-5-(2,3,3a,6J,7a-hexahydro-lH4soindol-5-yl)nicotinomt^ 

(cis>2-bromo-5-(2,3,3a,6,7Ja-hexahydr<>-lH-isoindol-5-yl)iiicotinonil^ 

(cis>6-(6-cUoro-5-me1hyl-3-pyridinyl)-2,3,3a,4,5Ja-hexahy*^^ 

(cis>6-(6-bromo-5-methyl-3-pyridinyl)-2,3,3a,4,5,7a-hexahydro-lH4som^ 

(cis>6K5-methoxy-6-methyl-3-pyridinyl>23,3a,4,5Ja-^^ 

(cis)-6K6-cWoro-5-metiK)xy-3-pyridinyl)-23,3aA5,7a-hexahy 

(cis)-6-(6-bromo-5-meAoxy-3-pyridinyl)-2,3,3a,4,5,7a-hexahy*^ 



53 



wo 2004/016604 



PCT/US2003/025471 



(cis)-6-(3-methyl-5-isoxazolyl)-2,3,3a,4,5,7a-hexahydro- 1 H-isoindole; 
(cis>2-(2,3,3a,6,7,7a-hexahydro-lH4soindol-5-yl)fiu:o[3,2-b]pyri^^^ 

(cis)-5-(3-pyridinyl)-2,3,3aA7,7a-hexahydro-lH-isoindole; 

(cis>5<6-methyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5-(6-chloro-3-pyridmyl>2,3,3a,4J,7a-hexahydro-lH4somdole; 

(cis)-5-(6-bromo-3-pyridmyl)-2,3,3a,4,7,7a-hexahydro-lH--isoindole; 

(cis)-5-(6-fluoro-3-pyridinyl>23,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5<2,3,3a,4J,7a-hexahydro-lH-isoindol-5-yl)nicotinonitrile; 

(cis)-5-(5-methyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5-(5-cMoro-3-pyridmyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5<5-fluoro-3-pyridinyl>2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5-(5-bromo-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH"isoindole; 

(cis)-5-(5-vinyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis)-5-(5-methoxy-3-pyridinyl)-2,3,3a,4,7,7arhexahydro-lH-isomdole; 

(cis)-5<5-vinyloxy-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis>5-(5-ethynyl-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH-isoindole; 

(cis>5<5,6-dichloro-3-pyridinyl>2,3,3a,4,7,7a-hexahydro4H4soindole; 

(cis)-5-(6-bromo-5-cUoro-3-pyridinyl)-23,3a,4,7Ja-hexahydro-lH^ 

(cis)-5-(2,3,3a,4,7Ja-hexahydr(>-lH-isoindol-5-yl>2-methylmcoto^ 

(cis)-2-cUoro-5<2,3,3a,4,7,7a-hexahydro-lH4somdol-5-yl)nicot^^ 

(cis)-2-bromo-5-(23,3a,4J,7a-hexahydro-lH-isoindoI-5-y0^ 

(cis>5-(6-cMoro-5-methyI-3-pyridinyl)-2,3,3a,4,7,7arhexahydro-lH4^^ 

(cis)-5<6-bromo-5-methyl-3-pyridinyl)-2,3,3a,4,7Ja-hexahydro-^ 

(cis)-5<5-me1hoxy"6-methyl-3-pyridinyl)-2,3,3aA7,7a-hexahydro-lH^ 

(ds)-5-(6-chloro-5-methoxy-3-pyridinyl)-23,3a,4J,7a-hexahydro-m 

(cis)-5-(6-bromo-5-methoxy-3-pyridinyl)-2,3,3a,4,7,7a-hexahydro-lH^^ 

(cis)-2<2,3,3a,4J,7a-hexahydro-lH4soindol-5-yI)furo[3,2-b]pyri^ 

(cis)-5-(3-me%l-5-isoxa2olyl>2,3,3aA7,7a-hexahydro-lH-isoindole; 
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(cis)-6-(3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(6-bromo-3-pyridinyl)-3-azabicyclo[3,2.0]hept-6-ene; 
(cis)-6<6-fluoro-3-pyridinyl)-3-azabicyclo[3,2.0]hept-6--ene; 
(cis)-6<6-Hie%l-3-pyridmyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-5<3-azabicyclo[32.0]hept-6-en-6-yl)mcotinonitrile; 
(cis)-6-(5-chloro-3-pyridmyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(5-bromo-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(5-fluoro-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6"ene; 
(cis>6-(5-methyl-3-pyridinyl>3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(5-vinyl-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(5-methoxy-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis)-6-(5-vinyloxy-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-eiie; 
(cis)-6-(5-ethynyl-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene; 
(cis>6-(6-bromo-5-chloro-3-'pyridinyl)-«3-azabicyclo[3.2.0]hept-6-ene; 
(cis>5-(3-a2abicyclo[3.2.0]hept-6-en-6-yl)-2-methyliucotinoniM^^ 
(cis>5<3-azabicyclo[3.2.0]hept-6-en-6-yl)-2-bromonicotinonitrile; 
(cis)-5-(3-a2abicyclo[3.2.0]hept-6-en-6-yl)-2-cMoronicotmomtrile; 
(cis>6-(6-cWoro-5-me%l-3-pyridinyl)-3-a2abicyclo[3.2.0]hept-6-ene 
(cis>6-(6-bromo-5-me1hyl-3-pyridinyl)-3-azabicyclot3.2.0 
(cis)-6<5-meftoxy-6-methyl-3-pyridinyl)-3-azabicyclo[3.2.0]h^ 
(cis)-6<6-bromo-5-methoxy-3-pyridinyl)-3-azabicyd 
(cis)-6-(6KjUoro-5-methoxy-3-pyridmyl)-3-a2abicyclo[3.2.0]te or a 

pharmaceutically acceptable salt, amide, ester or prodrugs thereof 

In another embodiment of tiie present mvention, compounds of formula (V) are disclosed 




(V), 

or a pharmaceutically acceptable salt, amide, ester or prodrug thereof wherein Y, Z, Ri, R2, R3, 
R4, and R5 are as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein Y is a covalent bond; Z is a covalent bond; and Ri, R2, R3, R45 and 1^ are as defined in 
formula (I). 

In another embodiment of the present invention, compoxmds of formula (V) are disclosed 
wherein Y is a covalent bond; Z is CH2; and Ri, R3, Rj, and R5 are as defined m formxda (I), 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; and 
R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; I^ and 
R5 are absent; R4 is heterocycle wherein the heterocycle is selected from fiiryl, imidazolyl, 
isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, 
pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, 
benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, furo[2,3- 
c]pyridine, furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquioolinyU phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3;2-b]pyridinyl or thieno[2,3-b]pyridmyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alko>cyalkoxy, alkoxyalkyl, alkosgrcarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), .C(NH)NRioRn, -NRioRii, (NRioRii)alkyl, 
(NRioRn)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, 
-S(0)20Rj2, or-S(0)2Ri2; R12, R13, and Rh are independently selected firom hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compoimds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogeI^ and 
R5 are absent; R4 is heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl. 
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pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2- 
bjpyridinyl or thieno[2,3-b]pyridmyl wherein the heterocycle is substituted with 0, 1, or 2 
substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, (NRioRiOsulfonyl, or-C(bJH)NRioRii; and Ri, Rio, and Rii are as defined in 
formula ®. 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; 1^ and 
R5 are absent; R^ is heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 
substituents independently selected from alkenyl, alkenyloxy, elko^, alkyl, alkynyl, cyano, 
halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; 1% and 
R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3- 
pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 
5-methyl-3-pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl- 
3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro- 
3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3- 
pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3- 
pyridinyl, 5-methoxy-6-methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5- 
methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and R\ is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from fiiryl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazmyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, cinnolinyl, fiiro[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, fijro[2,3-b]pyridinyl, miidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
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naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonyialkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alfcylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenylmethyl (trityl),-C(NH)NRioRii, 
-NRioRii, (NR3oRn)alkyl, (NRioRn)carbonyl, (NRioRii)carbonylalkyl, (NRioRn)sulfonyl, 
-NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2, or -S(0)2Ri2; Rs and R5 are absent; R4 is hydrogen; R12, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or aiylalkyl; and Ri, Rio, and Ru are 
as defined in fomaiula (I). 

In another embodunent of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or fliieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents uidependently selected from 
alkenyl, alkenylo^gr, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRii)sulfonyl, or 
-C(NDH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined m 
formula (I). 

In another embodunent of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; R3and R5 are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formiJa (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is heterocycle wherein 
the heterocycle is selected from 3-pyridhiyl, 6-bromo-3-pyridinyl, 6-chIoro-3-pyridinyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
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pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyI-3-pyridinyl, 5,6-dichloro-3-pyridmyl, e-bromo-S- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyatio-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-inethoxy-6- 
methyl-'3-pyridinyl, 6-chloro-5-niethoxy-3-pyridmyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and R] is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein Y is CH2; Z is a covalent bond; and Ru R2, R3, R4, and R5 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present mvention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherem 
the heterocycle is selected firom fiiry], imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazmyl, pyrazolyl, pyridmyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzunidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, fiiro[3,2-c]pyridine, &ro[3,2- 
b]pyridinyl, fijro[2,3-b]pyridinyl, imidazo[l,2-a]pyridmyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobena)thienyl, isoindolyl, isoquinolinyl, phfhalazinyl, 
quinolinyl, quinolizmyl, quinoxaluiyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyI \^erein flie heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected fi-om alkenyl, alkojqr, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkojQ^carbonylalkyl, alkyl, allg^lcarbonyl, alkylcarbonylcsq^, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenyhnethyl (trityl),.C(NH)NRioRn, 
-NRioRii, (NRioRii)alkyl, (NRioRii)carbonyl, (NRioRii)carbonylalkyl, (NRioRn)sulfonyl, 
■.NRi2S(0)2Ri3, -C(NR32)NRi3Ri4, -CH2C(NRi2)NR,3Ri4, -C(NOR,2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, •"S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R, is hydrogen; R^, R13, and 
Ri4 are independently selected fi-om hydrogen, alkyl, aryl, or arylallcyl; and Ry Rio, and Rn are 
as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridmyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRu)sulfonyl, or 
-C(NH)NRioRii; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined in 
formiila (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents mdependently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; Rsand R5 are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is heterocycle wherein 
the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridmyl, 5-methoxy-3- 
pyridinyl, 5-vinyloxy-3-pyridmyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridmyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-metho3qr-3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and R\ is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein Y is a covalent bond; Z is CH2CH2; and Ri, R2, R3, R4, and R5 are as defined in formula 

(I). 

In another embodiment of the present mvention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from furyl, imidazolyl, 
isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridmyl, pyrimidinyl, 
pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, 
benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3- 
c]pyridine, furo[3,2-c]pyridine, fiiro[3,2-b]pyridinyl, fiiro[2,3-b]pyridinyl, imida2o[l,2- 
a]pyridinyl, indazolyi, indolyl, indolizinyl, naphthyridmyl, isobenzofiiranyl, isobenzothienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl, quinolizmyl, quinoxalinyl, quinazolinyl, 
thleno[2,3^]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridmyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), -C(NH)NRioRu, -NRioRn, (NRioRii)allqrl, 
(NRioRii)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NORi^^^^ -C(NCN)Ri2, <:(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or-S(0)2Ri2; R12, Ri3> and Rm are independently selected from hydrogen, alkyl, 
aiyl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2is hydrogen; R3 
and Rs are absent; R4 is heterocycle v\dierein the heterocycle is selected from unidazolyl, 
isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitro, (NRioRii)sulfonyl, or -C(NH)NRioRn; and Ri, Rio, and Rn are as defined in 
formula (1). 

In another embodiment of the present mvention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl substituted with 0, 1, or 
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2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, or nitro; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is hydrogen; R3 
and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3-pyridinyI, 6- 
bromo-3-pyridinyl, 6-chlor6-3-pyridinyU 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3- 
pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3"pyridinyl, 5-fluoro-3 -pyridinyl, 5-bromo-3-pyridinyl, 
5-vmyl-3-pyridinyl, 5-methoxy-3-pyridinyl, S-vmyloxy-S-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6- 
dichIoro-3-pyridinyl, 6-bromo-5-chIoro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
methyl-3-pyridinyl, 5-metiioxy-6-methyl-3-pyridinyl, 6-chloro-5-metho3Q^-3-pyridinyl, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present mvention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle; R3 
and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
v^dierein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, 
oxazolyl, pyrazmyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazdnyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiaranyl, cinnolinyl, furo[2,3-c]pyridine, fiiro[3,2-c]pyridine, fiiro[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2.a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolmyl, quinolizmyl, qumoxalinyl, quinazolmyl, thienop^cjpyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein tiiie heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkyllhio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenyhnethyl (trityl),-C(NH)NRioRii> 
-NRjoRih (NRioRii)allq^l, (NRioRii)carbonyl, (NRioRii)carbonylalkyl, (NRioRii)sulfonyl, 
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-NR,2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)R,2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2, or -S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or arylalkyl; and Rj, Rio, and Rn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l ,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRi i)sulfonyl, or -C(NH)NRioRi i; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rii are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl^ cyano, halogen, or nitro; R3 and ^ are 
absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is heterocycle 
wherein the heterocycle is selected from 3-pyridinyl, 6-brcmo-3-pyridinyl, 6-chloTO-3-pyridinyl, 
6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5"Cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro- 
3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
pyridmyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein Y is CH2; Z is CH2; and Ri, R2, R3, R*, and R5 are as defined in formula (J), 
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In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle; R3 and R5 are 
absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein — represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridme, ftiro[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinohzinyl, quinoxalmyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents mdependently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, 
alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, fonnylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydrojQ^alkyl, mercapto, mercaptoalkyl, nitro, triphenyhnethyl (trityl),-C(NH)NRioRu, 
-NRioRii, (NRioRu)alkyl, (NRioRii)carbonyl, (ISIRioRji)carbonylalkyl, (NRioRii)sulfonyl, 
-NR,2S(0)2Ri3, -C(NRi2)NRi3Ri4, -CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2, or-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or arylalkyl; and Rj, Rio, andRn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wiierem ~ represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, 
thienyl, unidazo[l,2-a}pyridinyl, thieno[3,2-b]pyridinyl orthieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independently selected from alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NRioRn)sulfonyl, or-C(NH)NRioRn; 
R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Ri 1 are as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; Raand R5 are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present mvention, compounds of formula (V) are disclosed 
wherein ~ represents a double bond; Y is CH2; Z is CH2; R2 is heterocycle wherein the 
heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6-fluoro-3 
pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyl, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridmyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-.bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromO"5-methyl-3-pyridmyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-metho;Q^-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (V) are disclosed 
wherem Y is CH2CH2; Z is a covalent bond; and Ri, R2, R3, R4, and R5 are as defined in formula 
0). 

Representative compounds of formula (V) include, but are not limited to: 

(cis)-8-(3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis>8-(6-chloro-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroquinoUne; 

(cis)-8-(6-bromo-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8-(6-fluoro-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8-(6-methyl-3-pyridmyl>l,2,3,4,4a,5,6,8a-octahydroqumoline; 

(cis)-5-(l,2,3,4,4a,5,6,8a'Octahydro-8-quinolinyl)nicotinonitrile; 

(cis)-8-(5-methyl-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8-(5-chloro-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8-(5-fluoro.3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroqumoline; 

(cis)-8-(5-bromo-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroquinoline; 
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(cis)-8-(5-vinyl-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8-(5-methoxy-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroqiiinoline; 

(cis)-8-(5-vinyloxy-3-pyridinyl)- 1 ,253,4,4a,5,6,8a"Octahydroquinoline; 

(cis)-8-(5-ethynyl-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-8<5,6-dicMoro-3-pyridmyl)-l,2,3,4,4a,5,6,8a-octahydroquinol^^ 

(cis)-8<6-bromo-5-cWoro-3-pyridinyl)4,23,4,4a,5,6,8a-octahydroquin 

(cis)-2-methyl-5-( 1 ,2,3,4,4a,5,6,8a-octahydro-8-qumolinyl)nicotinomtrile; 

(cis)-2-bromo-5-(l,23,4,4a,5,6,8a-<)ctahydro-8-quinolinyI)nico1iao 

(cis)-2-chloro-5-(l,2,3,4,4a,5,6,8a-octahydro-8-quinolinyl)mcotino 

(cis)-8<6-cUoro-5-methyl-3-pyridinyl)-l,23,4,4a,5,6,8aroctahydroquinol^ 

(cis)-8-(5-methoxy-6-methyl"3-pyridmyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinolme; 

(cis>8<6-cMoro-5-methoxy-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroqi^ 

(cis>8-(6-bromo-5-methoxy-3-pyridinyl)4,2,3,4,4a,5,6,8a-octahydroqu^ 

(cis>8<3-me1hyl-5-isoxa2olyl)-l,23,4,4a,5,6,8a-c)Ctahydroqumolme; 

(cis)-8-furo[3^-b]pyridin-2-yl-l,2,3A4a,5,6,8aK)ctahydroqid^ 

(cis)-7<3-pyridinyl)-2,3A4a,5,7a-hexahydro-lH-cyclopentaM 
(cis>7-(6-cUoro-3-pyridmyl)-2,3A4a,5,7a-hexahydro-lH-cyclopenta[^^ 

(cis)-7<6-bromO"3-pyridmyl)-23,4,4a,53-hexahydro-lH^ 

(cis)-7<6-fluoro-3-pyridinyl>2,3,4,4a,5Ja-hexahydro-lH-cyclopen^ 

(cis)-7<6-methyl-3-pyridinyl)-2,3,4,4a,5Ja-hexahydro-lH-cyclop 

(cis>5-(2,3,4,4a,5Ja-hexahydrc>-lH-cyclopenta|>]pyridin-7-^^^ 

(cis>7<5-methyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydK)-lH-cyclop 

(cis)-7-(5-cUoro-3-pyridmyl>2,3,4,4a,5Ja-hexahydro-lH-cyd^ 

(cis)-7<5-bromo-3-pyridinyl)-2,3,4,4a,5Ja-hexahydro-lH-cyclopen1aM 
(cis>7-(5-fluoro-3-pyridmyl)-23,4,4a,5,7a-hexahydro-lH-cyclopent^^^ 

(cis>7-(5-vinyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH-cyclo 
(cis>7-(5-methoxy-3-pyridinyl)-23,4,4a,5Ja-hexahydro-lH-cyclope 
(cis)-7<5-vinyloxy-3-pyridinyl>2,3A4a,5Ja-hexahydro-lH-cyclope^^^ 
(cis)-7<5-ethynyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro4H-^^^ 
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(cis)-7<5,6KlicMoro-3-pyridmyl)-2,3,4,4a,5,7a-hexahydro4H-cyclopenta[b]p^^ 
(cis)-7<6-bromo-5-cUoro-3-pyridinyl)-2,3,4,4a,5Ja-hexahydro-^lH- 

cyclopenta[b]pyridine; 

(cis>5-(2,3,4,4a,5Ja-hexahydro-lH-cyclopenta|>]pyridin-7-yl)-2-m^ 
(cis)-2-bromo-5-(2,3,4,4a,57a-hexahydro-lH-cyclopentaI>]pyridin-7-yl)nicoti^^ 
(cis)-2-cWoro-5-(2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[b]pyridiib7-yl)mc^ 
(cis)-7-(6-chloro-5-methyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridine; 

(cis)-7-(6-bromo-5-methyl-3-pyridinyl)-2,3A4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridme; 

(cis)-7-(5-methoxy-6-methyl-3-pyrjdmyl)-2,3A4a,5,7a-hexahy^^ 

cyclopenta[b]pyridine; 

(cis)-7-(6-cHoro-5-methoxy-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridine; 

(cis)-7-(6-bn)mo-5-metho5Q^-3-pyridmyl)-2,3,4,4a,5,7a-hexahydro 

cyclopenta[b]pyridine; 

(cis)-7-(3-me1hyl-54soxazolyl)-2,3,4,4a,5,7a-hexahydro-lH-^^ 
(cis)-2-(2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[b]pyridin-7-yl)fe 

(cis)-7-(3-pyridmyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinolme; 

(cis)-7K6-<jUoro-3-pyridinyl>l ,2,3,4,4a,5,6,8a-octahydroquino 

(cis)-7-(6-bromo-3-pyridinyl>l,23s4,4a,5,658a-octahydroqiiinolm^ 

(cis)-7-(6-fluoro-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroqumoli^^^ 

(cis)-7-(6-methylO-pyridinyl)-l,2,3,4,4a,5,6,8a-^tahydroqim 

(cis)-5-(l ^,3,4,4a,5,6,8a-octahydro-7-^iiinolmyl)nicotinonitrile; 

(cis)-7-(5-mefhyl-3-pyridmyl)-l,23,4,4a,5,6,8a-octahydroqu^ 

(cis)-7<5-cUoro-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-7-(5-fluoro-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-7-(5-bromo-3-pyridinyl)-l,23,4,4a,5,6,8a-^ctahydroqiiin 

(cis)-7<5"Vmyl-3-pyridinyl>l,23,4,4a,5,6,8a-octahydroqmnoli^^ 
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(cis)-7K5-methoxy-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroq 

(cis>7-(5-viiiyloxy-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-7-(5-ethynyl-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroquinoline; 

(cis)-2-methyl-5-(l,2,3,4,4a,5,6,8a-octahydro-7-quinolinyl)nicotinom^ 

(cis>2-bromo-5<l,2,3,4,4a,5,6,8a-octahydro-7-quinolinyl)nicotmom 

(cis)-2-chloro-5Kl,2,3,4,4a,5,6,8a-octahydro-7-quinolinyl)nicoto^ 

(cis)-7<5,6-dicMoro-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroqxdnoUM 

(cis)-7-(6-bromo-5-cUoro-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroqum^ 

(cis)-7-(6-cUoro-5-methyl-3-pyridmyl)-l,23,4,4a,5,6,8arOctahydroquinoU^^ 

(cis)-7<6-bromo-5-methyl-3-pyridinyl)-l,23,4,4a,5,6,8a-<>ctahydm 

(cis>7-(5-metho;0^-6-methyl-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroq 

(cis)-7-(6-cMoro-5-methoxy-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8aroctahydroquinoline; 

(cis)-7-(6-bromo-5-metho3Qr-3-pyridinyl)4;2,3,4,4a,5,6,8a<>ctahydroq^ 

(cis)-7-furo[3,2rb]pyridin-2-yl-l,23,4,4a,5,6,8aK)ctahyd^^ 

(cis)-7<3-methyl-5-isoxazolyl)-l,2,3,4,4a,5,63a-octahydroquinolu^^ 

(cis)-6-(3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lHK:yclopenta[b]pyri^ 

(cis)-6<5-cWoro-3-pyridinyl>23A4a,5Ja-hexahydro-lH-<5yclop^ 

(cis>6<5-bromo-3-pyridinyl)-23,4,4a,5Ja-hexahydro-lH-cy 

(cis)-6-(5-fluoro-3-pyridinyl>2,3,4,4a,5Ja-hexahydro-lH-cyclopente^ 

(cis>6<5-me1hyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH-cycto^^ 

(cis)-5<2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[b]pyridin-6-yl)m 

(cis>6<5-me%l-3-pyridinyl)-2,3,4,4a,57a-hexahydit)-lH-cyclope^^ 

(cis>6K5-<;hloro-3-pyridinyl>23,4,4a,5Ja-hexahydro-lH-^yclopen^ 

(cis>6<5-jfluoro-3-pyridmyl)-23,4,4a,5Ja-hexahydro-lH-Kjycl^^^ 

(cis>6-(5-bromoO-pyridinyl)-2,3,4,4a,5Ja-hexahydro-lH-c^^^ 

(cis)-6-(5-vmyl-3-pyridinyl>2,3,4,4a,5,7a-hexahy*^^ 

(cis)-6-(5-me&oxy-3-pyridinyl>2,3A4a,5Ja-hexahydro-lH-^^^ 

(cis)-6<5-vinyloxy-3-pyridinyl)-2,3,4,4a,5Ja-hexahydro-lH 

(cis>6<5-ethynyW-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH-^yd^^ 
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(cis)-6-(5,6-dicUoro-3-pyridinyI)-2,3,4,4a,557a-hexahydro-lH-cyclopenta[b]p^^ 
(cis)-6-(6-bromo-5-chloro-3--pyridinyl)-2,354,4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridine; 

(cis)-5-(2,3,4,4a,557a-hexahydio-lH-cyclopenta[b]pyridin-6-yl)-2-methyM 
(cis)-2-bromo-5-(2,3,4,4a,557a-hexahydro-lH-cyclopenta[b]pyridin-6-yl)mc^^^ 
(cis)-2-cMoro-5-(2,3,4,4a,5,7a-hexahydro-lH-cyclopenta|>]pyridin-6-yl)iiicot^ 
(cis>6-(6-chloro-5-inethyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridme; 

(cis)-6-(6-bromo-5-methyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 

cyclopenta[b]pyridine; 

(cis)-6-(5-methoxy-6-methyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 

cycIopenta[b]pyridine; 

(cis)-6-(6-cUoTO-5-methoxy-3-pyridinyl)-2,3,4,4a,5,7arhexahydro-lH- 

cyclopenta[b]pyridine; 

(cis)-6-(6-bromo-5-methoxy-3-pyridmyl>2,3,4,4a,5,7a-hexahydro-lH- 

cycIopenta[b]pyridine; 

(cis)-6-(3-me1hyl-5-isoxazolyl)-23,4,4a,5,7a-hexahydro-lH-cyclo^ 
(cis)-2-(2,3,4,4a,5,7a-hexahydro-lH-cyclopenlB[b]pyridm-6-yl)fe 

(cis)-7-(3-pyridinyl)-l,2,3A4a,5,8,8a-octahydroqumoline; 

(cis)-7-(6-bromo-3-pyridinyl>l,23,4,4a,5,8,8a'K)ctahydroqiimoto^ 

(cis)-7-(6-chloro-3-pyridinyl)-l,2,3A4a,5,8,8a-octahydroq^ 

(cis)-7-(6-fluoro-3-pyridinyl>lA3,4,4a,5,8,8a-octahydroquinoline; 

(cis)-7-(6-methyl-3-pyridinyl)-l,23,4,4a,5,8,8a-K)ctahydroqum 

(cis)-5"( 1 ,2,3,4,4a,5,8,8a-octahydro-7-quinolinyl)nicotinonitrile; 

(cis)-7-(5-methyl-3-pyridinyl)-l,2,3A4a,5,8,8a-octahydroquino^^ 

(cis)-7<5-cUoro-3-pyridinyl>l,2,3,4,4a,5,8,8a-octahydroqumoline; 

(cis)-7<5-fluoro-3-pyridmyl)-l,2,3,4,4a,5,8,8a-octahydroqmnoIiTO 

(cis)-7-(5-bromoO-pyridinyl>l,23A4a,5,8,8a-octahydroquinolin^^ 

(cis>7<5-vinyl-3-pyridinyl)-l,23,4,4a,5,8,8a-octahydroqmnolin^ 
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(cis)-7<5-methoxy-3-pyridinyl)-l,23,4,4a,5,8,8a-octahydroquinoline; 

(cis)-7-(5-vinyloxy-3-pyridinyl)-l,2,3A4a,5,8,8a<>ctahydroquinoline; 

(cis)-7-(5-ethynyl-3-pyridinyl)- 1 ,2,3,4,4a,5,8,8a-octahydroquinoline; 

(cis)-7-(5,6-dichloro-3-pyridinyl)4,2,3,4,4a,5,8,8a-octahydroquinolme; 

(cis)-7-(6-bromo-5-cUoro-3-pyridinyl)-l,2354,4a,5,8,8a-octahydroquinolme; 

(cis)-2-methyl-5-(l,2,3,4,4a,5,8,8a-octahydro-7-quinolinyl)nicotm^ 

(cis)-2-bromo-5-(l,2,3,4,4a,5,8,8a-octahydro-7-quinolinyl)mcotinonit^ 

(cis)-2-cUoro-5-(l,2,3,4,4a,5,8,8a-octahydro-7-qxiinoUnyl)nicotinom 

(cis)-7-(6-chloro-5-methyl-3-pyridinyl)-l^,3,4,4a,5,8,8a-octahydroqum 

(cis>7<6-bromcH5-methyl-3-pyridmyl)-l^,3,4,4a,5,8,8a-octahydro 

(cis)-7-(5-methoxy-6-methyl-3-pyridiiiyl)- 1 ,2,3,4,4a,5,8,8a-octahydroquinoline; 

(cis>7-(6-K:Uoro-5-methoxy-3-pyridinyI)-l,2,3,4,4a,5,8,8arOCta^ 

(cis>7-(6-bromo-5-me1hoxy-3-pyridmyl)-l,23,4,4a,5,8,8a-octahydroqv^ 

(cis)-7-(3-me1iiyl-5-isoxazolyl)- 1 ,2,3,4,4a,5,8,8a-octahydroquinolm^ 

(cis>7-fiiro[3,2-b]pyridin-2-yl-l,2,3A4a,5,8,8aK)ctahydroqi^ 

(cis)-6-(3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH-cyclopentaM 

(cis)-6-(6-cMoro-3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH-cyclopenta|^^ 

(cis)-6-(6-fluoro-3-pyridinyl)-23,4,4a,7Ja-hexahydro-lH-cyclo^^^ 

(cis)-6-(6-bromo-3-pyridmyl)-23,4,4a,7Ja-hexahydio-lH-cyclopen1a^^ 

(cis)-6-(6-me1hyl-3-pyridinyl)-2,3A4a,7Ja-hexahydro-lH^ 

(cis)-5-(2,3A4a,7Ja-hexahydro-lH-cyclopenta[b]pyridin-6-yl)nicot^ 

(cis)-6-(5-cUoro-3-pyridinyl)-23,4,4a,7Ja-hexahydro-lH-cyclopente 

(cis)-6-(5-methyl-3-pyridmyl)-2,3A4a,737a-hexahydro-lH<yclop^^ 

(cis)-6-(5-bromo-3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH-cyclopente 

(cis>6-(5-fluoro-3-pyridmyl)-23A4a,7Ja-hexahydro-lH-cyclopen 

(cis)-6-(5-vinyl-3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH-cy 

(cis>6-(5-methoxy-3-pyridinyl)-2,3A4a,7Jarhexahydro-lH-cyclopenta^ 

(cis)-6-(5-vinyloxy-3-pyridinyl>2,3A4a,7,7a-hexahydro-lH-cyclopen^ 

(cis)-6-(5"ethynyl-3-pyridinyl>2,3,4,4a,7Ja-hexahydro-lH-cyclopento 
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(cis>6-(5,6-dicUoro-3-pyridinyI)-2,3,4,4a,7,7a-hexahydro-lH-cyclopentaI^^ 
(cis)-6-(6-bromo-5-cMoro-3-pyridinyl)-2,3,4,4a,7,7a-hexahydrO'-lH- 

cyclopenta[b]pyridine; 

(cis>5-(23,4,4a,7,7a-hexahydr(>lH-cyclopenta|>]pyridin-6-yl>2-methylm^ 
(cis)-2-bromo-5-(2,3,4,4a,77a-hexahydra-lH-cyclopenta[b]pyridin-6-yl)nicot^^ 
(cis)-2-cMoro-5-(23,4,4a,7Ja-hexahydro-lH"cyclopenta|>]pyridin-6-yl)^ 
(cis>6-(6-chloro-5-methyl-3-pyridinyl)-2,3,4,4a,7Ja-hexahydro-lH- 

cyclopenta[b]pyridine; 

(cis>6-(6-bromo-5-methyl-3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH- 
cyclopenta[b]pyridine; 

(cis>6<5'methoxy-6-methylO-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH^ 
cyclopenta[b]pyridine; 

(cis>6-(6-cWoro-5-metho>Q^-3-pyridinyl)-2,3,4,4a,7,7arhexahydro-l^ 
cyclopenta[b]pyridine; 

(cis)-6-(6-bromo-5-metho5q^-3-pyridinyl)-2,3,4,4a,7,7a-hexahydro-lH- 
cyclopenta[b]pyridine; 

(cis)-6<3-methyl-5-isoxazolyl)-2,3,4,4a,7,7a-hexahydro-lH-cyclopenta[b]pyridm^ 
(cis)-2<2,3,4,4a,7,7a-hexahydro-lH-cyclopenta|>]pyridin-6-yl)furo[ or a 

pharmaceutically acceptable salt, amide, ester and prodrug thereof. 

In another embodiment of the present invention, compounds of formula (VI) are 



or a pharmaceutically acceptable salt, amide, ester and prodrug thereof wherein Y, Z, Ri, R2, R3, 
R4 and R5 are as defmed in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein Y is a covalent bond; Z is a covalent bond; and Rj, R2, R3, R4, and R5 are as 
defined in formula (I). 



disclosed 




(VI), 
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In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein Y is a covalent bond; Z is CH2; and Ri, R2, R3, R45 and Ife are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is C¥k; R2 is hydrogen; 
R3 and Rs are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CH2; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle whereui the heterocycle is selected from fiiryl, 
imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzofhienyl, benzoxazolyl, benzofuranyl, cinnolinyl, 
furo[2,3-c]pyridine, furo[3,2-c]pyridine, fiiro[3;2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofiiranyl, isobenzothienyl, 
isoindolyl, isoquinolmyl, phthalazmyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, aUqrl, 
alkylcarbonyl, allg'lcarbonyloxy, alkyltiiio, alkynyl, carboxy, carboxyaBq^l, cyano, cyanoallq^l, 
fomiyl, fonnylalkyl, haloalkoxy, haloalkyl, halogen, hydrojq^, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnetiiyl (trityl),-C(NH)NRioRii, -NRiolElii, G^IRioRiOalkyl, 
(NRioRii)carbonyl, (NRioRiOcarbonylalkyl, (NRioRii)sulfonyl, -NRi2S(0)2Ri3, 
-C(NRi2)NRi3Ri4,-CH2C(NRi2)NRi3Ri4,-C(NORi2)R^ -C(NCN)Ri2, "C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, or -S(0)2Ri2; R12, Ri3> and Rh are independently selected from hydrogen, alkyl, 
aryl, or arylalkyl; and Ri, Rio, and Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CIt; R2 is hydrogen; 
R3 and Rs are absent; R4 is heterocycle wherein the heterocycle is selected from imidazolyl, 
isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, 
thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherem the heterocycle is substituted with 0, 1, 
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or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, 
halogen, nitre, (NRioRii)siilfonyl, or-C(NH)NRioRii; and Ri, Rio, and Rii are as defined in 
formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Cli; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein theheterocycle is pyridinyl substituted with 0, 1, 
or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, alkyl> alkynyl, cyano, 
halogen, or nitro; and R\ is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VT) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CH; R2 is hydrogen; 
R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected firom 3-pyridinyl, 6- 
bromo-3-pyridinyl, 6-chloro-3"pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3- 
pyridinyl, 5-methyl-3"pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 
5-vinyl-3-pyridinyl, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6- 
dichloro-3 -pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5- 
cyano-3-pyridinyl, 6-bromo-5-cyano-3 -pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5- 
methyl-3-pyridinyl, 5"methoxy-6-methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyI, or 6- 
bromo-5-methoxy-3-pyridinyl; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is Qfc; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKb; R2 is 
heterocycle wherein the heterocycle is selected fix)m fiiryl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinji, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, furo[2,3-c]pyridine, 
fijro[3,2-c]pyridine, fiiro[3,2-b]pyridinyl, furo[2,3-b]pyridinyI, imidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolizmyl, naphthyridinyl, isobenzofijranyl, isobenzothienyl, isoindolyl, 
isbquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3- 
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c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridmyl or thieno[2,3-b]pyridmyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylalkyl, haloalkoxy, haloalkyi, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitre, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRn, (NRioRn)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NRioRn)sulfonyl, -NRi2S(0)2Ri3, -C(NRi2)Mli3Ri4, 
-CH2CCNRi2)NRi3Ri4> -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20Ri2, or 
-S(0)2Ri2; Ra and R5 are absent; R4 is hydrogen; R12, R13, and Ru are independently selected 
from hydrogen, alkyl, aryl, or arylalkyl; and Ri, Rio, and Ri i are as defined in formula (I). 

In another embodiment of the present mvention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Clkl R2 is 
heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, fliienyl, imidazo[l,2-a]pyridinyl, thieno[3>b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted witii 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NR,oRn)sulfonyl, or -C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rii are as defined in formula (I). 

In another embodunent of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is Clk; R2 is 
heterocycle wherem the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKb; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, 5-vmyloxy-3-pyridmyl, 5-ethynyl-3-pyridinyl, 5,6-<iichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chIoro-5-cyano-3-pyridinyl, 6- 
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bromo-5-cyano-3-pyridmyl, 6-chloro-5-niethyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridmyl, 5- 
methoxy-6-methyl-3-pyridinyl, 6-chloro-'5-methoxy-3-pyridinyl, or 6-bromo-5-inethoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodhnent of the present invention, compounds of formula (VI) are 
disclosed wherem Y is CH2; Z is a covalent bond; and Ri, R2, R3, R4, and Ife are as defmed in 
formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defmed in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed vydierein ~ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherem the heterocycle is selected from furyl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyraanyl, pyrazolyl, pyridinyl, pyrhnidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, tiiiadiazolyl, thiazolyl, Ihienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, fiiro[2,3-c]pyridine, 
furo[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, 
indazolyl, indolyl, indolianyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, 
isoqumolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3- 
cjpyridme, thieno[3,2-c]pyridine, thieno[3,2-b]pyridmyl or thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyaUcoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carbo5Q^alkyl, cyano, cyanoaUcyl, formyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRii, (NRioRii)alkyl, (NRioRn)carbonyl, 
(NRioRn)carbonylalkyl, (NfR4oRii)sulfonyl, -NRi2S(0)2Ri3, -C(NRj2)NRi3Ri4, 
.CH2C(NRi2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20Ri2, or 
.S(0)2Ri2; R3 and R5 are absent, R4 is hydrogen; R,2, R13, and Rh are mdependently selected 
from hydrogen, allq^l, aryl, or arylalkyl; and Ri, Rjo, and Ru are as defmed in formvda (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is a covalent bonct R2 is 
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heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, 
thiadiazolyl, thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[352-b]pyridinyl orthienoP^S- 
bjpyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitre, 
(NRioRu)sulfonyl, or -C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein — represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted wiA 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitre; 
R3 and R5 are absent; R4 is hydrogen; and R] is as defined in formula (T). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is a covalent bond; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 5-cyano-3-pyridmyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridmyl, 

5- metho5q^-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichIoro-3-pyridinyl, 

6- bromo-5-chloro-3-p>Tidinyl, 5-cyano-6-me1hyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6- 
br6me-5-cyano-3-pyriduiyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5- 
methexy-6-methyl-3-pyridinyl, 6-chloro-5-mefho5^-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridinyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherem Y is a covalent bond; Z is CH2CH2; and Ri, R2, R3, R4, and ft are as defined 
in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is CKbCH2; R2 is 
hydrogeiu R3 and R5 are absent; R4 is heterocycle; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CKbCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from fiuyl, 
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imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, 
pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, 
triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, cinnolinyl, 
furo[2,3-c]pyridine, furo[3,2-c]pyridme, furo[3,2-b]pyridinyl, fiiro[2,3-b]pyridinyl, imidazo[l,2- 
a]pyridinyl, indazolyl, indolyl, indolizinyl, naphthyridinyl, isobenzofuranyl, isobenzothienyl, 
isoindolyl, isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, 
thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridmyl or thieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from 
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylaJkyl, allg^l, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRii, (NRioRii)alkyl, 
(NRioRn)carbonyl, (NRioRn)carbonylalkyl, (NRicRi)sulfonyl, -NRi2S(0)2Ri3, 
.C(NRi2)NRi3Ri4, -CH2C(NR,2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNR,2Ri3)Ri4, 
-S(0)20Ri2, or -S(0)2Ri2; R12, Ri3* and Ru are indqpendently selected from hydrogen, alkyi, 
aiyl, or arylallq^l; and Ri, Rio, and Ru are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein fee heterocycle is selected from 
imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2- 
ajpyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3-b]pyridinyl wherein the heterocycle is 
substituted with 0, 1, or 2 substituents independently selected from alkenyl, alkenyloxy, alkoxy, 
alkyl, alkynyl, cyano, halogen, nitro, (NRioRn)sulfonyl, or -C(NH)NRioRn; and Ri, Riq, and Ru 
are as defined in formula (Q. 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is pyridinyl 
substituted witii 0, 1, or 2 substituents uidependently selected from alkenyl, alkenyloxy, alkoxy, 
alkyl, alkynyl, cyano, halogen, or nitro; and R| is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
hydrogen; R3 and R5 are absent; R4 is heterocycle wherein the heterocycle is selected from 3- 
pyridinyl, 6-bromo-3-pyridinyl, 6"Chloro-3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridinyl, 
5-cyano-3-pyridinyl, 5-methyl-3 -pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo- 
3-pyridinyl, 5-vmyl-3-pyridinyI, 5-methoxy-3-pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3- 
pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3- 
pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5-cyano-3-pyridinyl, 6-chloro-5-methyl-3- 
pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6-methyl-3-pyridinyl, 6-chloro-5-metho3Q^- 
3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; and Rj is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CH2CH2; R2 is 
heterocycle; R3 and R5 are absent; R4 is hydrogen; and Ri is as defmed in formula Q), 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein represents a double bond; Y is a covalent bond; Z is CI^CHa; R2 is 
heterocycle wherein the heterocycle is selected from ftuyl, imidazolyl, isothiazolyl, isoxazolyl, 
oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, 
tetrazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, 
fiiro[3,2-c]pyridine, furo[3,2-b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridmyl, 
indazolyl, indolyl, indolizinyl, naphthyridinyl^ isobenzofuranyl, isobenzothienyl, isoindolyl, 
isoquinolinyl, phthalazinyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3- 
c]pyridine, thieno[3,2-c]pyridine, thieno[3,2-b]pyridinyl or tiiieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, 2, or 3 substituents independently selected from alkenyl, 
alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonylo)Qf, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylaliyl, haloalkoxy, haloalkyl, halogen, hydro?^, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), .C(NH)NRioRii, -NRioRn, (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NRiaRn)sulfonyl, -NRi2S(0)2Ri3, -C{NRi2)NRi3Ri4, 
-CH2C(NRi2)NRi3Ri4, -C(NOR,2)Ri3, -C(NC3^Ri2, -C(NNRi2Ri3)Ri4, -S(0)20Ri2, or 
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-S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, Ri3» and R14 are independently selected 
from hydrogen, alkyl, aryl, or arylalkyl; and Ri, Rio, and Ri 1 are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
heterocycle wherein the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetxazolyl, 
thiadiazolyl, thiazolyl, thienyl, hmdazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or thieno[2,3- 
b]pyridinyl wherein the heterocycle is substituted with 0, 1, or 2 substituents independently 
selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRn)suIfonyl, or-C(NH)NRioRii; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and 
Rn are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is a covalent bond; Z is CVkPlh', R2 is 
heterocycle wherein the heterocycle is pyridinyl substituted witix 0, 1, or 2 substituents 
independently selected from alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; 
R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein =^ represents a double bond; Y is a covalent bond; Z is CItCH2; R2 is 
heterocycle wherein the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl5 6-chloro- 
3-pyridinyl, 6-fluoro-3 pyridinyl, 6-methyl-3-pyridmyl, 5-cyano-3-pyridinyl, 5-methyl-3- 
pyridinyl, 5-chloro-3-pyridinyl, 5-fluoro-3-pyridmyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 

5- methoxy-3-pyridinyl, 5-vuiyloxy-3-pyridmyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 

6- bromo-5-chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridmyl, 6-chloro-5-cyano-3-pyriduiyl, 6- 
bromo-5-cyano-3-pyridmyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridkiyl, 5- 
methoxy-6-methyl-3-pyriduayl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3- 
pyridmyl; R3 and R5 are absent; R4 is hydrogen; and Ri is as defined in formxda (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein Y is CH2; Z is CH2; and Ri, R2, R3, R4, and Ife are as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein — represents a double bond; Y is CH2; Z is CIt; R2 is heterocycle; R3 and 
Rs are absent; R4 is hydrogen; and Ri is as defined in formula (I). 
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In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein represents a double bond; Y is CH2; Z is CYkl R2 is heterocycle wherein 
the heterocycle is selected from fury], imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, 
pyrazinyl, pyrazolyl, pyridinyl, pyrimidmyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, 
tfiiadiazolyl, thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, fiiro[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2- 
b]pyridiny], furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-c]pyridme, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyriduiyl or thieno[2,3-b]pyridinyI wherein the heterocycle is substituted with 0, 1, 
2, or 3 substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy , alkoxyalkyl, 
alkoxycarbonyl, alko^carbonylalkyl, alkyi, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, 
carboxy, carboxyalkyl, cyano, cyanoalkyl, fonnyl, formylalkyl, haloalkoxy, haloalkyl, halogen, 
hydroxy, hydroxy alky 1, mercapto, mercaptoalkyl, nitro, triphenyhnethyl (trityl),-C(NH)NRioRii, 
-NRjoRib (NRioI^i)alkyl, (NRioRn)carbonyl, (NRioRii)carbonylalkyl, (NRioRn)sulfonyl, 
-NR,2S(0)2Ri3, -C(NR,2)>IRi3Ri4, -CH2C(NR,2)NRi3Ri4, -C(NOR,2)Ri3, -C(NCN)Ri2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2, or -S(0)2Ri2; R3 and R5 are absent; R4 is hydrogen; R12, R13, and 
Ri4 are independently selected from hydrogen, alkyl, aryl, or aiylallqrl; and Ky, Rio, and Rn are 
as defined in formula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is Clhl R2 is heterocycle wherein 
the heterocycle is selected from imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl or tfaieno[2,3-b]pyridinyl 
wherein the heterocycle is substituted with 0, 1, or 2 substituents independently selected from 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NI^oRii)sulfonyl, or 
-C(NH)NRioRn; R3 and R5 are absent; R4 is hydrogen; and Ri, Rio, and Rn are as defined in 
formula (T). 

In another embodhnent of the present invention, compounds of formula (VI) are 
disclosed wherem — represents a double bond; Y is CH2; Z is CHfe; R2 is heterocycle wherem 
the heterocycle is pyridinyl substituted with 0, 1, or 2 substituents independently selected from 
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alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, or nitro; Raand Rs are absent; R4 is 
hydrogen; and Ri is as defined in formula (I). 

In another embodiment of the present invention, compounds of fonnula (VI) are 
disclosed wherein ~ represents a double bond; Y is CH2; Z is CHb; R2 is heterocycle wherein 
the heterocycle is selected from 3-pyridinyl, 6-bromo-3-pyridinyl, 6-chloro-3-pyridinyl, 6- 
fluoro-3 pyridinyl, 6-methyl-3«pyridinyl, 5-cyano-3-pyridinyl, 5-methyl-3-pyridinyI, 5-chloro-3- 
pyridinyl, 5-fluoro-3-pyridinyl, 5-bromo-3-pyridinyl, 5-vinyl-3-pyridinyl, 5-methoxy-3- 
pyridinyl, 5-vinyloxy-3-pyridinyl, 5-ethynyl-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 6-bromo-5- 
chloro-3-pyridinyl, 5-cyano-6-methyl-3-pyridinyl, 6-chloro-5-cyano-3-pyridinyl, 6-bromo-5- 
cyano-3-pyridinyl, 6-chloro-5-methyl-3-pyridinyl, 6-bromo-5-methyl-3-pyridinyl, 5-methoxy-6- 
methyl-3-pyridinyl, 6-chloro-5-methoxy-3-pyridinyl, or 6-bromo-5-methoxy-3-pyridinyl; R3 and 
R5 are absent; R4 is hydrogen; andRi is as defined in fonnula (I). 

In another embodiment of the present invention, compounds of formula (VI) are 
disclosed wherein Y is CH2CH2; Z is a covalent bond; and Ri, R2, R3, R4, and 1% are as defined 
in formula (I), 

Representative compounds of formula (VI) include, but are not limited to: 

(cis)-8-(3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(6-chloro-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(6-bromo-3-pyridiny 1)- 1 ,2,3,4,4a,5,6,8a-octahy droisoquinoline; 
(cis)-8-(6-fluoro-3-pyridinyl> 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis>8-(6-methyl-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-5-(l,2,3,4,4a,5,6,8a-octahydro-8-isoquinolinyl)nicotinonitrile; 
(cis)-8-(5-chloro-3-pyridinyl>l,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(5-bromo-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(5-fluoro-3-pyridmyl>l,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(5-methyl-3-pyridinyI> 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-8-(5-vinyl-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-.octahydroisoquinoIine; 
(cis>8-(5-methoxy-3-pyridinyl> 1 ,2,3,4,4a,5,6,8arOCtahydroisoquinoline; 
(cis>8-(5-vinyloxy-3-pyridinyl>i;2,3,4,4ai5,6,8a-octahydroisoquinoline; 
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(cis)-8-(5-ethynyl"3-pyridinyl>l,23,4,4a,5,6,8a-octahy*^^ 

(cis>8<5,6-dicMoro-3-pyridinyl>l,2,3A4a,5A8a-K)ctahyd^^^ 

(cis>8<6-bromo-5-cWoTO-3-pyridinyl>lA3,4,4a,5,6,8a-octahydroisoq^ 

(cis>2-methyl-5<lA3A4a,5,6,8a-octahydro-8-iscKiuinoli^^^ 

(cis>2-bn)mo-5-(l,2,3,4,4a,5,6,8a-octahydit)-84soquinoliny^ 

(cis>2-cMoro-5-(lA3,4,4a,5,6,8a-<)ctahydro-8-isoquinolinyl)^ 

(cis>8-(6-chlQro-5-methyl-3"pyridinyl>l^^,4,4a,5,6,8arOCtahyd 

(cis>8<6-bromo-5-methyl-3-pyridinyl)-l,2,3,4,4a,5,6,8a-octahydroi^ 

(cis>8-(5-methoxy-^-methyl-3-pyridmyl)-l,2,3A4a,5,63a-octahydra 

(cis>8-(6-bromo-5-methoxy"3-pyridinyl)-i;2,3,4,4a,5,6,8a-K>c^ 

(cis>8-(6-chloro-5-methoxyO"pyridinyl>i;2,3,4,4a,5,6,8a-octahydroisoqu^ 

(cis>8<3-me%l-54soxa2olyl)-l^,3,4,4a,5,6,8a-octahydroisoqmnoline; . 

(cis>8-fiiro[3,2-b3pyridin-2-yl-l,2,3,4,4a,5,6,8a-<)ctahydroisoqui^^ 

(cis)-7-(3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[c]pyridine; 

(cis>7-(6-cUoro-3-pyridinyl)'2,3,4,4a,5Ja-hexahydro-lH-cyclopenta[c]pyridm^^^ 

(cis>7-(6-bromo-3-pyridinyl>23,4,4a,5,7a-hexahydro-lH-cyclopenta[c]pyri 

(cis>7-(6-fluoTO-3-pyridinyl)-2,3,4,4a,5Ja-hexahydn)-lH<:yclopentaM^ 

(cis>7-(6-methyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[c]p 

(cis>5-(2,3,4,4a,5Ja-hexahydro-lH-cyclopenta[c]pyridin-7-yl)mcoti^^ 

(cis)-7-(5-methyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydro- 1 H-cy clopenta[c]pyridme; 

(cis>7-(5-K:hloro-3-pyridmyI>23,4,4a,5Ja-hexahydro-lH-cyclopentat^^^ 

(cis>7-(5-bit)mo-3-pyridinyl)-2,3A4a,5Ja-hexahydro-lH-<:yclopenta[c]^ 

(cis>7-(5-fluoro-3-pyridmyI>23,4,4a,5Ja-hexahydro-lH-cyclo^^ 

(cis>7-(5-vinyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydro- 1 H-cyclopenta[c]pyridme; 

(cis>7-(5-metfaoxy-3-pyridinyl>2,3A4a,5,7a-hexahydro-lH-cyclopenta[c]p^ 

(cis>7-<5-vinyIoxy-3-pyridinyI>2,3,4,4a,5,7a-hexahydro-lHK:ycIopenta[^^^ 

(ds>7'(5-ethynyl-3-pyridinyl>2,3,4,4a,5Ja-hexahydro-lH-cycIop^^ 

(cis)-5<2,3,4,4a,5,7a-hexahydithlH-^yclopenta[c]pyridii>-7-yl)-^ 

(cis>2-bromo-5-(2,3,4,4a,5Ja-hexalydro-lH-cyclopenta[c]pyridin-7-^ 
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(cis>2-chloro-5-(2,3,4,4a,5Ja-hexahydrO"lH-^yclopenta[c]pyridi^^ 

(cis>7-(5,6"dicUoroO-pyridmyl)-2,3A4a,5,7a-hexahydro-lH-cyclope^^^ 

(cis>7-(6-brom<>5-chloro-3-pyridinyl)-2,3,4,4a,57a-hexahydro-lH- 
cyc]openta[c]pyridine; 

(cis>7-(6-cMoro-5-me%l-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 
cyclopenta[c]pyridine; 

(cis>7-(6-hromo-5-methyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 
cyclopenta[c]pyridine; 

(cis)-7-(5-methoxy-6-methyl-3-pyridmyl>2,3,4,4a,5,7a-hexahy dro- 1 H- 
cyclopenta[c]pyridine; 

(cis)-7K6-chloro-5-methoxy-3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH- 
cyclopenta[c]pyridine; 

(cis>7-(6-hromo-5-iiiethoxy 0-pyridinyl>2,3,4,4a,5,7a-hexahydro- 1 H- 
cyclopenta[c]pyridine; 

(cis)-2-(23,4,4a,5,7a-hexahydn>lH-cyclopenta[c]pyridin-7-yl)furo[ 

(cis)-7-(3-methyl-5-isoxazolyl)-2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[c]pyri 

(cis)-7-(3-pyridinyl> 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-7-(6-chloro-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-7-(6-bromo-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinolme; 
(cis)-7-(6-fluoro-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis>7-(6-methyl-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinolmei 
(cis>5-(l^,3,4,4a,5,6,8arOctahydro-7-isoqiunolinyl)nicotinonitrile^ 
(cis)-7-(5-meihyl-3-pyridinyl>l,23A4a,5,6,8a-octahydroisoqirinoline; 
(cis>7-(5-chloro-3-pyridiny 1)- 1 ^,3,4,4a,5,6,8a-octahydroisoqiimoliiie; 
(cis)-7-(5-bromo-3-pyridinyl> 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-7-(5-fluoro-3-pyridinyl)- 1 ^,3,4,4a,5,6,8a-octahydroisoqumoline; 
(cis>7-(5-vinyl-3-pyridinyl)- 1 ^,3,4,4a,5,6,8a-octahydroisoquinolme; 
(cis)-7-(5-methoxy-3-pyridinyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoline; 
(cis)-7-(5-vmyloxy-3-pyridinyl>- 1 ,2,3,4,4a,5,6,8a-octahydroisoqumoline; 
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(cis>7-(5-ethynyl-3-pyridmyl)-l,2,3,4,4a,5,6,8a-octahyd^^ 

(cisH-(5,6-dicMoro-3-pyridinyl>1^3,4,4a,5,63a-^ctahy*^^ 

(cis>7-(6-brom<>-5-cWoro-3-pyridmyl>l,2,3A4a,5,6,8a-octahy& 

(cis>2-me%l-5-(l,2,3A4a,5,6,8aH)Ctahydro-74soqum 

(cis)-2-bix)mo-5-(l,2,3,4,4a,5,6,8a-octahydro-74soquiiH)Iinyl)^ 

(cis>2-cWoro-5-(l,23,4,4a,5,6,8a-octahy<fro-74soquin 

(cis>7-(6-chloro-5-methyl-3-pyridmyl)-l,2,3A4a,5,6,8a-oct^ 

(cis>7<6-hromo-5-methyl-3-pyridinyl>l^,3,4,4a,5,6,8a-octahyA^^ 

(cis>7-(5-me<hoxy-^-methyl-3-pyridinyl)-lA3A4a,5A8a-K^ 

(cis)-7-(6-chloro-5-methoxy-3-pyri<iinyI> 1 ^,3,4,4a,5,6,8aroctahydroisoquinoline; 

(cis)-7<6-hromo-5-methoxy-3-pyridinyl>l,23A4a,5,6,8a-oct^ 

(cis)-8-(3-inethyl-5-isoxazoIyl)- 1 ,2,3,4,4a,5,6,8a-octahydroisoquinoIin^ 

(cis>8-furo[3,2-b]pyridm-2-yl-lA3,4,4a,5,6,8a-octahydroisoqui^^ 

(cis)-6-(3-pyridinyl>2,3,4,4a,5,7a-hexahydro-l HK:yclopenta[c]pyridin^ 

(cis>6-(6-chloro«3-pyridmyl>2,3,4,4a,5,7a-hexahydro-lH-cyclopenta[c]py^^ 

(cis>6-(6-bromo-3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH-^yclopenta[^^^ 

(cis>6-(6-fluoro-3-pyridmyl>23,4,4a,5,7a-hexahydro-lH-cyclopenta[c]^ 

(cis>6K6-methyl-3-pyridmyl)-2,3A4a,5Ja-hexahydro-lH-^^ 

(cis>5-(2,3A4a,5Ja-hexahydro-lH-cyclopenta[c]pyridin-6-yl)m^ 

(cis>6-(5-cUoro-3-pyridinyI>2,3,4,4a,5,7a-hexahydro-lH-<:yclo^^ 

(cis)-^(5-bromo-3-pyridinyl>2,3,4,4a,5Ja-hexahydro-lH-cyc^ 

(cis>6-(5-fhioro-3-pyridinyl>23A4a,5Ja-hexahydro-lHKjyclopente 

(cis)-6K5-methyl.3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH-cyclopen 

(cis>6-(5-vinyl-3.pyridmyl)-2,3A4a,5,7a-hexahydro-lH-c^^^ 

(cis>6-(5-mettioxy-3-pyridinyl>23,4,4a,57arhexahydro-lH-^ycIopente^^ 

(cis)-6-(5-vinyloxy-3-pyridmyl)-2,3A4a,5Ja-hexahydro-lH-cyclo 

(cis>6-(5-ethynyl-3-pyridinyl>2,3,4,4a,5Ja-hexahydro-lH-cycI^^ 

(cis>H5,6-dichloro-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro 
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(cis)-6<6-bromo-5-chloro-3-i>yridinyI)-2,3,4,4a,5,7a-hexahydro-lH- 
cyclopeiitatc]pyridine; 

(cis>5-(2,3,4,4a^,7a-hexaIiydro-lH-qrcIopemta[c]pyridin-6-yl)-2-me%lni 
(cis>2K!hloro-5-(2,3A4a,5,7a-hexahydro-lH-cyclopenta[c]pyridin-6-yl)ni(»tinom 
(cis)-2-bn>mo-5<2,3A4a,5Ja-hexahydro-lH-cyclopenta[c]pyridin-^yl)mcotm^ 
(ds)-6<6-chloro-5-inethyl-3-pyridmyI)-23,4,4a,5,7a-hexahydr(>-lH- 
cyclopaita[c]pyridine; 

(cis>6K6-bromo-5-methyl-3-pyridinyl>2,3,4,4a,5,7a-hexahydro-lH- 
cydopeiita[c]pyridine; 

(cis)-6-(5-mefli03qr-6-methyl-3-pyridinyl)-2,3,4,4a,5,7a-hexahydro-lH- 
cyclopaita[c]pytidine; 

(cis)-6-(6-bromo-5-niethoxy-3-pyridinyl>2,3,4,4a,5,7a-hexahydn>lH- 
cyclopenta[c]pyridine; 

(cis>6-(6-chlOTO-5-methoxy-3-pyridmyI)-2,3,4,4a,5,7a-hexahydn)-lH- 
cycIopeiita[c]pyridiae; 

(ds>6-(3-methyl-5-isoxazolyl>23,4,4a,5,7a-hexahydix>-lH-cyclopenta[c]pyTidme; 
(ds>2-<2,3A4a,5Ja-hexahydro-lH-<ydopenta[c]pyridin-6-yl)fiiro[3,2-b]pyri^^ 

(ds>7-<3-pyridinyI>l,2^,4,4a,5,8,8a-octal^'droisoquinoline; 

(ds>7K6-me%l-3-pyridinyl>l^^,4,4a,5,8,8a-octahydroisoquinoline; 

(cis>7<6-chlQro-3-pyridmyl>lA3A4a,5,8,8aK)ctahydroisoqumoIine; 

(ds>7-<6-lMtmio-3-pyridmyl>U,3A4a,5,8,8a-K>ctahydroisoquinoline;. 

(ds>7-<6-£hjor<>-3-pyridmyI>U^A4a,5,8,8a-K)ctahydroisoquinoline; 

(ds>5-(1^3,4,4a,5,8,8aK)ctahydro-7-isoqiriiK)linyl)nicotinonitrile; 

(cis)-7<5-methyl-3-pyridinyl>l,2,3A4a,5,8,8aH)ctahydroisoquinolme; 

(ds>7<5-ddoro-3-pyridmyl>l,2^A4a,5,8,8a-^ctahydroisoquinoline; 

(ds>7-(5.bromo-3-pyridmyl>l^,3,4,4a,5,8,8a-^)ctahydroisoquinoline; 

(ds>7<5-fluoro-3-pjddmyl>i;23,4,4a,5,8,8aK)ctahydroisoquinoIme; 

(ds>7-(5,6KlichlQro-3-pyridmyl>l,2.3,4,4a,5,8,8a-octahydroisoquinoIine; 

(ds>7-(6-bromo-5K5Uoro-3-p)Tidinyl>lA3A4a^,8,8a-octahydroisoquiiM)line; 
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(cis)-2-methyl-5-(lA3A4a,5,8,8a-octahydro-74soquinoliny 

(cis)-2-chlon)-5<i;23A4a,5,8,8a-octahydro-74soquinoliny 

(cis)-2-bromo-5<i;23,4,4a,53,8aK)ctahydn)-74soquinolm^^ 

(cis)-7<6-chloro-5-methylO-pyridmyl>l,23A4a,53,8a^tahydr^^ 

(cis)-7"(6-bromo-5-metbyl-3-pyridmyl)- 1 ,2,3 ,4,4a,5,8,8a-octahydroisoquinoline; 

(cis>7-(5-methoxy-6-methyl-3-pyricliiiyl> 1 ,23,4,4a,5,8,8a-octahydroisoquinoline; 

(cis>7<6-chloro-5-methoxy-3-pyridinyl>lA3A4a,5,8,8aroctahyd^^^ 

(cis>7K6-bromo-5-methoxy-3-pyridinyl>lA3,4,4a,5,8,8a-octahy^^ 

(cis)-7<3-methyl-5-isoxa2olyl)-l,2,3A4a,5,8,8a-octahydix>isoqum 

(ds)-7-ftiro[3,2-b]pyridin-2-yl-lA3A4a,5,8,8a-cctalQrdro 

(cis)-6-(3-pyridinyl>2,3A4a,7Ja-hexahydro-lHH)yclopCTta[c]pyri 

(cis)-6-(6-chloro-3-pyridiiiyl)-2,3A4a,7,7a-hexahydro-lH^ 

(cis>6-(6-bromo-3-pyridinyI>2,3,4,4a,7Ja-hexahydro-l^ 

(cis>6<6-fIuoro-3-pyridmyl>23A4a,7Ja-hexahydro-lH-cyclope^ 

(cis)-6-(6-methyl-3-pyridinyl)-2,3A4a,7Ja-hexahydro-lH-cyclopem 

(cis)-5-(2,3A4a,7,7a-hexahydro-lH-cyclopenta[c]pyridin-6-y0 
(cis>6-(5-chloro-3-pyridinyl>2,3A4a,7Ja-hexahydro-lH-<;yclopm 
(cis)-6-(5-bit)mo-3-pyridinyl>23A4a,7Ja-hexahydro-lH-cycI^^ 
(cis>6-(5-fluoro-3-pyridinyl>2,3A4a,7,7a-hexahydn)-lH-<yclope^^ 
(cis>6-(5-meftylO-pyridinyl>23A4a,7,7a-hexahydn>-lH-<:yclopra 
(cis)-6-(5-vinyl-3-pyridmyl>-2,3 A4a,7,7a-hexahydro- 1 H-cyclopenta[c]pyridine; 
(ds)-6-(5-methoxy-3-pyridmyl)-2,3A4a,7,7a-hexahydro-lH-^ 
(cis)-6-(5-vinyloxy-3-pyridinyl>23A4a,7Ja-hexahydro-lH-<jyd^ 
(ds)-6-(5-ethynyl-3-pyridinyl>2,3A4a,7,7a-hexahydn>-lH^^ 
(ds>6-(5,6-dichlon>-3-pyridh]yI)-2,3A4a,7,7a-hexahydro-lHK^dope^ 
(cis>6-(6-bromo-5-chloro-3-pyridinyl>2,3A4a,7,7a-hexahydro-lH^ 
cydopenta[c]pyridine; 

(cis>5-<2,3,4,4a,7,7a-hexahydn)-lH-cyclopenta[c]pyridin-6-yl>2-^ 
(ds)-2-chIoro-5<23,4,4a,7Ja-hexahydro-lH-cyclopenta[c]pyTidii>6-yl^^ 
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(cis>2-bromo-5-(2,3,4,4a,7,7a-hexahydr(>-lH-cyclopenta[c]pyridin-^^ 

(cis>6-(6-bromo-5-me1hyl-3-pyridinyl)-2,3,4,4a,7Ja-hexahydro-lH^ 
cyclopenta[c]pyridine; 

(cis>6-(6-cWoro-5-methyl-3-pyridinyl)-2,3A4a,7,7a-hexahydro-lH- 
cyclopenta[c3pyridine; 

(cis)-6-(5-methoxy-6-methyl-3-pyridinyl)-23A4aJ,7a-hexahydrc)-lI^ 
cyclopenta[c]pyridine; 

{cis)-6-(6-chloro-5-methoxy-3-pyridinyl>23 A4a,7 Ja-hexahydro- IH- 
cycIopenta[c]pyridine; 

(cis)-6-(6-bromo-5-methoxy-3-pyridinyI)-2,3,4,4a,7,7a-hexahydro-lH- 
cyclopenta[c]pyridme; 

(cis)-6-(3-niethyl-5-isoxa2olyI)-2,3,4,4a,7,7a-hexahydro- 1 H-cyclopenta[c]pyridine; 

(cis)-2-(2,3,4,4a,7,7a-hexahydn>-lH-cyclopenta[c]pyridin-6-yl)to or a 

phannaceutically acceptable salt, amide, ester and prodrug thereof. 

Another embodunent of the present invention relates to pharmaceutical compositions 
comprising a therapeutically effective amount of a compound of formula (I-VI) or a 
phannaceutically acceptable salt thereof. The compostion may be in combination Avith a 
pharmaceutically acceptable carrier. 

Another embodiment of the present invention relates to a method of treating a disorder, 
such as Alzheimer's disease, Parkinson's disease, memory dysfunction, Tourette's syndrome, 
sleep disorders, attention deficit hyperactivity disorder, neurodegeneration, inflammation, 
neuroprotection, amyotrophic lateral sclerosis, anxiety, depression, mania, schizophrenia, 
nicotinic withdrawal syndrome, anorexia and other eatmg disorders, AIDS-induced dementia, 
epilepsy, iirinaiy incontinence, substance abuse, smoking cessation and inflammatory bowel 
syndrome, in a mammal in need of such treatment comprising administmng to the mammal a 
tfaerq)eutically effective amount of a compound of formula (I-VI) or a phannaceutically 
acceptable sah, amide, ester or prodrug thereof 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal in need of such treatment comprising administering to the mammal a therapeutically 
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effective amount of a compound of fonnula (I-VI) or a pbarmaceutically acceptable salt, amide, 
ester or prodrug thereof. 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal in need of such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (I-VI) or a phannaceutically acceptable salt, amide, 
ester or prodrug thereof in combination with a phannaceutically acceptable carrier. 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal in need of such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (I-VI) or a phannaceutically acceptable salt, amide, 
ester or prodrug thereof in combination with an opioid. 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal m need of such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of fonnula (I-VI) or a phannaceutically acceptable salt, amide, 
ester or prodrug thereof in combination with a non-steroid anti-inflammatory agent. 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal in need of such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (1-VI) or a phaimaceutically acceptable salt, amide, 
ester or prodrug thereof in combination with a tricyclic antidepressant 

Another embodiment of the present invention relates to a method for treating pain in a 
mammal in need of such treatment comprising administering to the mammal a therapeutically 
effective amount of a compound of formula (I-VI) or a phaimaceutically acceptable salt, amide, 
ester or prodrug thereof m combination with an anticonvulsant such as gabapentin or pregabalin. 

Definition of Terms 

As used throughout this specification and the appended claims, the following terms have 
the following meanings. 

The term ''alkenyl" as used herein, means a straight or branched chain hydrocarbon 
containing from 2 to 10 carbons, preferably 2 to 6 carbon atoms, preferably in a straight chain, 
and containing at least one carbon-carbon double bond formed by the removal of two hydrogens. 
Representative examples of alkenyl include, but are not limited to, ethenyl, 2-propenyl, 3- 
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methyl-2-propenyl, 3-butenyl, 4-pentenyI, 5-hexenyl, 2-heptenyl, 2-methyH-heptenyl, and 3- 
decenyl. 

The term "alkoxy" as used herein, means an alkyl group, as defined herein, appended to 
the parent molecular moiety through an oxy moiety, as defined herein. Representative examples 
of alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert 
butoxy, pentyloxy, and hexyloxy. 

The term "alkoxyalkoxy" as used herein, means an alkoxy groiq>, as defined herein, 
appended to the parent molecular moiety through another alkoxy group, as defined herein. 
Representative examples of alkoxyalkoxy include, but are not limited to, tert-butoxymethoxy, 2- 
elhoxyethoxy, 2-methoxyethoxy, and methoxymethoxy. 

The term "alkoxyalkyl" as used herein, means an alkoxy group, as defined herein, . 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of alkoxyalkyl include, but are not limited to, tertbutoxymethyl, 2- 
ethoxyethyl, 2-methoxyethyl, and methoxymethyl. 

The term "alkoxycarbonyl" as used herein, means an alkoxy group, as defined herein, 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl, 
ethoxycarbonyl, and tert-butoxycarbonyl. 

The term "alkoxycarbonylalkyl" as used herein, means an alkoxycarbonyl group, as 
defined herein, appended to the parent molecular moiety through an alkyl group, as defined 
herein. Representative examples of alkoxycarbonylallQ^l include, but are not limited to, 3- 
methoxycarbonylpropyl, 4-ethoxycarbonylbutyl, 2-(sec-butylcarbonyl)ethyl, 2- 
(isopropoxycarbonyl)ethyl, and 2-(tert-butoxycarbonyl)ethyL 

The term "alkyl" as used herein, means a straight or branched chain hydrocarbon 
containing from 1 to 10 carbon atoms, preferably 1 to 6 carbon atoms. Representative examples 
of alkyl include, bvrt are not limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyi, sec-butyl, 
iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-methylhexyl, 2,2-dimethylpentyl, 
2,3-dimethylpentyl, n-heptyl, n-octyl, n-nonyl, and n-decyl. 

The term "alkylcarbonyr as used herein, means an alkyl groiq), as defined herein, 
appended to the parent molecular moiety through a carbonyl group, as defined herein. 
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Representative examples of alkylcarbonyl include, but are not limited to, acetyl, I-oxopropyl, 
2>dimethyH-oxopropyl, l-oxob\ityl, and 1-oxopentyL 

The tenn "aliylcarbonyloxy" as used herein, means an alkylcarbonyl groiqj, as defined 
herein, appended to the parent molecular moiety through an oxy moiety, as defined herein. 
Representative examples of alkylcarbonyloxy include, but are not limited to, acetyloxy, 
efliylcarbonyloxy, and tert-butylcarbonyloxy. 

The term "alkylthio" as used herein, means an alkyl group, as defined herein, appended to 
Ihe parent molecular moiety through a sulfiir atom. Representative examples of alkylthio 
include, but are not limited, methylthio, ethylthio, tert-butylthio, and hexylthio. 

The term "alkynyl" as \ised herein, means a straight or branched chain hydrocarbon group 
containing from 2 to 10 carbon atoms, preferably 2 to 6 carbon atoms, preferably in a straight 
chain, and containing at least one carbon-carbon triple bond. Representative examples of 
alkynyl mcludOj but are not limited, to acelylenyl, 1-propynyl, 2-propynyl, 3-butynyl, 2- 
pentynyl, 3-methyl-l-pentynyI, 3,4-dimethyH-pentynyl, and 1-butynyl. 

The term "aryl" as used herem, means a monocyclio-ring system, or a fused bicyclic-ring 
system wherein one or more of the fused rings are aromatic. Representative examples of aryl 
include, but are not limited to, azulenyl, indanyl, indenyl, naphthyl, phenyl, and 
tetrahydronaphthyl. 

The aryl groups of this invention are substituted with 0, 1, 2, 3, 4 or 5 substituents 
independently selected fiom alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, 
carboxyalkyl, cyano, cyanoalkyl, formyl, formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, 
hydroxyalkyl, mercapto, mercaptoalkyl, nitro, triphenylmethyl (trityl),-C(NH)NRioRii, 
-NRioRii, (NRioRii)alkyl, (NRioRn)carbonyl, (NRioRu)carbonylalkyl, (NRioRn)sulfonyl, 
-NR,2S(0)2Ri3, -C(NR,2)NR,3Ri4, -CH2C(NRi2)NR,3Ri4, •'C(NOR,2)Ri3, -C(NCN)Rj2, 
-C(NNRi2Ri3)Ri4, -S(0)20Ri2 and -S(0)2Ri2 wherein R12, R13 and Ri4are independently 
selected fi-om hydrogen, alkyl, alkylcarbonyl, aryl, and arylalkyl, as defined herein. The aryl 
groups of this invention can be further substituted with an additional aryl group, as defined 
herein, or an additional heterocycle, as defined herein, wherein the additional aiyl group and the 
additional heterocycle are substituted with 0, 1, 2 or 3 substituents independently selected &om 
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alkenyl, alkoxy, alkoxyalkoxy, alkojQ^alkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyU 
fonnyl, foimylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenylinelhyl (trityl), -C(NH)NRioRn, -NRioRn, (NRioRn)alkyl, 
(NRioRiOcarbonyl, (NRioRiOcarbonylalkyl, (NRioRii)sulfonyl, -NR|2S(0)2R|3, 
-C(NR,2)NRi3Ri4, -CH2C(NRj2)NRi3Ri4, -C(NOR,2)Ri3, -C(NCN)Ri2, <:(NNRi2R,3)Ri4, 
-S(0)20Ri2 and -S(0)2Ri2 wherein Ru, Rnand Rm are independently selected from hydrogen, 
alky], alkylcarbonyl, aiyl, and arylalkyl, as defined herein. 

The term "carbonyl" as used herein, means a-C(O)- group. 

The term "carboxy" as used herein, means a -CO2H group. 

The term "carboxyalkyl" as used herein, means a carboxy group, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of carboxyalkyl include, but are not limited to, carboxymethyl, 2- 
carboxyethyl, and 3-carboxypropyL 

The term "cyano" as used herein, meam a-CN group. 

The term "cyanoalkyl" as used herein, means a cyano group, as defined herein, appended 
to the parent molecular moiety through an alkyl group, as defined herein. Representative 
examples of cyanoalkyl include, but are not limited to, cyanomethyl, 2-cyanoethyl, and 3- 
cyanopropyl. 

The term "fonnyl" as used herein, means a -C(0)H group. 

The term "formylalkyi" as used herein, means a fonnyl group, as defined h^ein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of formylalkyl include, but are not limited to, formylmethyl and 2- 
fonnylethyl. 

The term "halo" or "halogen" as used herein, means -CI, -Br, -I or -F. 

The term "haloalkoxy " as used herein, means at least one halogen, as defined herein, 
appended to the parent molecular moiety through an alkoxy group, as defined herein. 
Representative examples of haloalkoxy mclude, but are not limited to, chloromethoxy, 2- 
fluoroethoxy, trifluoromethoxy, 1,2-difluoroethoxy, and pentailuoroethoxy. 
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The tenn "haloalkyl" as vised herein, means at least one halogen, as defined herem, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of haloalkyl include, but are not limited to, chloromethyl, 2-fluoroethyl, 
trifluoromethyl, pentafluoroethyl, and 2-chloro-3-fluoropentyL 

The term "heterocycle" or ''heterocyclic" as used herein, means a monocyclic, bicyclic, or 
tricyclic ring system. Monocyclic ring systems are exemplified by any 3- or 4-membered ring 
containing a heteroatom independently selected from oxygen, nitrogen and sulfiir; or a 5-, & or 
7-membered ring containing one, two or three heteroatoms wherein the heteroatoms are 
independently selected from nitrogen, oxygen and sulfur. The 5-membered ring has from 0-2 
double bonds and the 6- and 7-membered ring have from 0-3 double bonds. Representative 
examples of monocyclic ring systems include, but are not limited to, azetidinyl, azepinyl, 
aziridinyl, diazepinyl, 1,3-dioxolanyl, dioxanyl, dithianyl, furyl, imidazolyl, imidazolinyl, 
imidazolidinyl, isothiazolyl, isothiazolinyl, isothiazolidinyl, isoxazolyl, isoxazolinyl, 
isoxazolidinyl, morpholinyl, oxadiazolyl, oxadiazolinyl, oxadiazolidinyl, oxazolyl, oxazolinyl, 
oxazolidinyl, piperazinyl, piperidinyl, pyranyl, pyrazinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, 
pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl, 
tetrahydrothienyl, tetrazinyl, tetrazolyl, thiadiazolyl, thiadiazolinyl, thiadiazolidinyl, thiazolyl, 
thiazolinyl, thiazolidinyl, thienyl, thiomorpholinyl, 1,1-dioxidothiomotpholinyl (thiomorpholine 
sulfone), thiopyranyl, triazinyl, triazolyl, and trithianyl. Bicyclic ring systems are exemplified 
by any of the above heterocyclic ring systems fused to an aryl group as defined herein, a 
cycloalkyl group as defined herein, or another heterocyclic ring system. Representative 
examples of bicyclic ring systems include but are not limited to, for example, benzimidazolyl, 
benzothiazolyl, benzothienyl, benzoxazolyl, benzofiiranyl, benzopyranyl, benzothiopyranyl, 
benzodioxinyl, cirmolinyl, furopyridinyl, imidazo[l,2"a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
pyranopyridyl, quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, thienopyridinyl, thieno[3,2-b]pyridinyl, thieno[2,3-b]pyridinyl and 
thiopyranopyridyl. Tricyclic rings systems are exemplified by any of the above bicyclic ring 
systems fused to an aryl group as defined herein, a cycloalkyl group as defined herein, or a 
heterocyclic ring system. Representative examples of tricyclic ring systems include, but are not 
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limited to, acridii^l, carbazolyl, carbolinyl, dibenzo[b,d]fiiranyl, da»enzo[b,d]thieityl, 
D^htbo[2,3-b]iuiaD, napbdio[2,3-b]thienyl, phenazinyl, phenothiazinyl, phenoxaanyl, 
tihianthrenyl, tfaioxantiienyl and xanthenyl. 

The heterocycles of this invention are substituted with 0, 1, 2,or 3 substituents 
independently selected from alkenyl, alkoxy, alkoxyalko^q^, alkoxyalkyl, alkoxycarbonyl, 
alkoxycarbonylalkyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylfliio, aUcynyl, carboxy, 
carbojQ^allqfl, cyano, cyanoalkyl, foimyl, fonnylallgrl, haloalkoxy, haloalkyl, halogen, hydroxy, 
hydrojoralkyl, meicapto, mercaptoalkyl, nitro, triphaiyhnethyl (trityl),-C(NH)NRioRii, 
-NRioRii, (NRioRii)alkyl, (NRioRu)carbonyl, (NRjoRii)carbonylaIkyI, (NR,oRn)sulfonyl, 
-NR,2S(0)2Ri3, -C(NR,2)NRi3Ri4, -CH2C(NR,2)NRi3Ri4, -C(NOR,2)Ri3, -C(NCN)R,2, 
-C(NNRi2R,3)R,4, -S(O)20Ri2, and -S(0)2Ri2 wherein R,2, R13, and Ri4 are independently 
selected from hydrogen, alkyl, alkylcarbonyl, aiyl, and aiylalkyl as defined herein. The 
heterocycles of this invention can be further substituted with an additional aryl group, as defined 
herein, or an additional heterocycle, as defined herem, v^erein the additional aryl group and the 
additional heterocycle can be substituted with 1, 2 or 3 substituents mdependently selected from 
alkenyl, alkoxy, alko^alkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, 
alkylcarbonyl, alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, 
fonnyl, formylallqrl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, 
mercaptoalkyl, nitro, triphenyhnethyl (trityl), -C(NH)NRioRn, -NRioRu, (NRioRii)alkyl, 
(NRioRiOcarbonyl, (NRioRii)carbonylalkyl, (NR,oR!i)sulfonyl, -NR,2S(0)2Ri3, 
-C(NR,2)mi3Ri4,"CH2C(hni,2)>IRi3RM,-C(NOR,2)Ri^ -CCNCl^Rn, ■C(NNRi2Ri3)Ri4, 
-S(0)20Ri2, and -S(0)2Ri2 wherein R12, Rn, and Rh are independently selected from hydrogen, 
alkyl, aiyl, and aiylalkyl, as defined herem Representative examples include, but are not limited 
to, 5-[amino(immo)methyI]thien-2-yl, 5-(aminosulfonyl)thien-2-yl, 5-bromo-3-pyridinyl, 3- 
bn)mo-l,2,4-thiadiazol-5-yl, 6-chloro-3-pyridinyl, 5-<5hloro-3-pyridmyl, 6-chloro-5-fluoro-3- 
pyridinyl, 6-chIoro-5-methyl-3-pyridinyl, 5-cyano-3-pyridinyl, 5,6-dichloro-3-pyridinyl, 3,5- 
dimethyl-4-isoxazolyl, 6-fluoro-3-pyridinyl, 5-methoxy-3-pyridinyl, 3-methyl-.5-isoxazolyU 2- 
metbyl-3-pyridinyl, 6-methyl-3-pyridinyl, 6-methyl-2-pyridinyl, 2.methyl.2H-tetrazol-5-yl, 5- 
nitro-l,3-thia2ol-2.yl, 6-phenyl-3-pyridazinyl, and 5-vinyl-3-pyridinyL 
The term "hydroxy" as used herein, means an -OH group. 
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The term "hydroxyalkyl" as used herein, means at least one hydroxy group, as defined 
herein, appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of hydroxyalkyl include, but are not limited to, hydroxymethyl, 2- 
hydrojcyethyl, 3-hydroxypropyl, 2,3-dihydroxypropyl, and 2-ethyl-4-hydroxyhep1yL 

The term "mercapto" as used herein, means a -SH group. 

The term "mercaptoalkyl" as used herein, means at least one mercapto groiip, as defined 
herein, appended to the parent molecular moiety through an aliyl group, as defined herein. 
Representative examples of mercaptoalkyl include, but are not limited to, thiomethyl, 2-thioethyl 
and 3-thiopropyL 

The term "-NRioRu" as used herein, means two groups, Rio and Ru, which are appended 
to the parent molecular moiety through a nitrogen atom. R]o and Ri i are independently selected 
bom hydrogen, alkyl, alkylcarbonyl, aryl, and arylalkyl as defined herein. Representative 
examples of -NRioRu include, but are not limited to, acetylamino, ammo, benzylamino, 
methylamino, dimethylamino, ethylamino, phenylamino, and methylcarbonylamino. 

The term "(NRioRii)alkyl" as used herein, means a -NRnflii, as defined herein, 
appended to the parent molecular moiety through an alkyl group, as defined herein. 
Representative examples of (NRioRii)alkyl include, but are not limited, aminomethyl, 
(methylamino)methyl, 2-aminoethyl, and (dimethylamino)methyl. 

The term "(NRioRiOcarbonyl" as used herein, means a -NRiJlu group, as defined 
herein, appended to the parent molecular moiety through a carbonyl group, as defined herein. 
Representative examples of 0^ioRn)carbonyl include, but are not limited to, aminocarbonyU 
dimetfaylaminocarbonyl, methylaminocarbonyl, and ethylaminocarbonyl. 

The term "(NRioRiOcarboi^yJalkyr' as used herein, means a (NRioRii)carbonyl group, as 
defined herein, appended to the parent molecular moiety tiirough an alkyl group, as defined 
herein. Representative examples of O^ioRiOcarbonylalkyl include, but are not limited to, 2- 
amjno-2-oxoethyl, 2-(methylamino)-2-oxoethyl, 4-amino-4-oxobutyl, and 4-*(dimethylamino)-4- 
oxobutyl. 

The term "(NRioRn)sulfonyr as used herein, means a-NRioRu group, as defmed herein, 
appended to the parent molecular moiety through a sulfonyl group, as defined herein. 
Representative examples of (NRioRii)sulfonyl include, but are not limited to, aminosulfonyl. 
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dimethylaminosulfonyl, methylaminosulfonyl, ethylaminosulfonyl, phenylaminosulfonyl and 
benzylaminosulfonyl 

The tenn "nitrogen protecting groxip" or "N-protecting group" as used herein, means 
those groups intended to protect an amino group against undesirable reactions during synthetic 
procedures. Nitrogen protecting groups comprise carbamates, amides, N-benzyl derivatives, and 
imine derivatives. Preferred nitrogen protecting groups are acetyl, benzoyl, benzyl, 
benzylojq^carbonyl (Cbz), formyl, phenylsulfonyl, pivaloyl, tert-butoxycarbonyl (Boc), 
trifluoroacetyl, and triphenyhnethyl (trityl). 

The term "nitro" as used herein, means a -NO2 group. 

The term "0x0" as used herein, means a =0 moiety. 

The term "oxy" as used herein, means a -O- moiety. 

The term "sulfonyl" as used herein, means a -SO2- group. 

Compounds of the present invention were named by ACD/ChemSketch version 5.0 
(developed by Advanced Chemistry Development, Inc., Toronto, ON, Canada) or were given 
names which appeared to be consistent with ACD nomenclature. 

It is to be understood that compounds of the present invention can be either cis or trans 
and that the cis and trans arrangements are included within the scope of the present invention. 

The present invention contemplates stereoisomers and mixtures thereof which are 
specifically included within the scope of this invention. Stereoisomers include enantiomers, 
diastereomers, and mixtures of enantiomers or diastereomers. Individual stereoisomers of 
compounds of the present invention may be prepared synthetically from commercially available 
starting materials which contain asymmetric or chiral centers or by preparation of racemic 
mixtures followed by resolution well-known to those of ordinary skill in the art. These methods 
of resolution are exemplified by (1) attachment of a mixture of enantiomers to a chiral auxiliary, 
separation of the resulting mixture of diastereomers by recrystallization or chromatography and 
Uberation of the optically pure product fi'om the auxiliary or (2) direct separation of the mixture 
of optical enantiomers on chiral chromatogmphic colimms. 
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Detennination of Biological Activity 
In Vitro Data 

Detennination of Nicotinic Acetylcholine Receptor Binding Potencies 

Compounds of the present invention were subjected to an in vitro assay s^ainst the 
nicotinic acetylcholine receptor as described below and were found to be effective binders to the 
receptor. The In Vitro protocols for determination of nicotinic acetylcholine channel receptor 
binding potencies of ligands were determined as follows. 

Binding of [^]-cytisine ([^-CYT) to neuronal nicotinic acetylcholine receptors was 
accomplished using crude synaptic membrane preparations from whole rat brain (Pabreza et al.. 
Molecular Pharmacol., 1990, 39:9). Washed membranes were stored at -80 prior to use. 
Frozen aliquots were slowly thawed and resuspended in 20 volumes of buffer (containing: 120 
mM NaCl, 5 mM KCl, 2 mM MgCb, 2 mM CaCb and 50 mM Tris-Cl, pH 7.4 @4 ^C). After 
centrifuging at 20,000x g for 15 minutes, the pellets were resuspended in 30 volumes of buffer. 

The test compoxmds were dissolved in water to make 10 mM stock solutions. This 
solution was then diluted (1:100) with buffer (as above) and further taken through seven serial 
log dilutions to produce test solutions from 10*^ to 10"^^ M. 

Homogenate (containing 125-150 protein) was added to triplicate tubes containing the 
range of concentrations of test compound described above and [^H]-CYT (1.25 nM) in a final 
volume of 500 fiL. Samples were incubated for 60 minutes at 4 ""C, then rapidly filtered through 
Whatman GF/B filters presoaked in 0.5% polyethyleneinune using 3x4 mL of ice-cold buffer. 
The filters are coimted in 4 mL of Ecolxmie® (ICN). Nonspecific binding was determined in the 
presence of 10 \iM (-)-nicotine and values were expressed as a percentage of total binding. IC50 
values were determined with the RS-1 (BBN) nonlinear least squares curve-fitting program arid 
IC50 values were converted to Ki values using the Cheng and Prusoflf correction 
(Ki=IC5o/(l+[ligand]/Kd of ligand). 

Representative compounds of the present invention bound to nicotinic acetylcholine 
receptors with binding affinities from 2300 nM to 0.029 nM. Preferred compounds of the 
present invention bound to nicotinic acetylcholine receptors with binding affinities less than or 
equal to 100 nM. 
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In Vivo Data 

Detennination of Effectiveness of Nicotinic Acetylcholine Receptor Ligands as Analgesic 
Agents in the Mouse Hot Plate Paradigm 

An in vivo protocol was utilized to determine the effectiveness of nicotinic acetylcholine 
receptor ligainis as analgesic agents in the mouse hot plate paradigm. 

Separate groins of mice, (np^S/groiQ)) were utilized for dose group. All drugs were 
administered by the intraperitoneal route of administration. Test drugs were dissolved in water 
to make a 6.2 mM stock sdution. Animals were dosed with this solution (1 0 niL/kg body 
weight) for a 62 micromol/kg dose. Lower doses were administered similarly, following serial 
dilution of tiie stock solution in half-log increments. Animals were dosed 30 minutes prior to 
testing in the hot plate. The hot-plate utilized was an automated analgesia monitor ^odel 
#AHP16AN, Onmitech Electronics, Inc. of Columbus, Ohio). The temperature of the hot plate 
was maintained at 55 ®C and a cut-off time of 180 seconds was utilized. Latency until the tenth 
jump was recorded as the dependent measure. An increase in the tenth jump latency relative to 
tiie control was considered an effect. 

Representative compoimds of the present invention showed an antinociceptive effect in 
the mouse hot plate paradigm at doses ranging from 62 [imol/kg to 6.2 ^imol/kg. Preferred 
compounds of the present invention showed an antinociceptive effect in the mouse hot plate 
paradigm at doses less than or equal to 62 junol/kg. 

Determination of Effectiveness of Nicotinic Acetylcholine Receptor Ligands as Analgesic 

Agents in the Rat Formalin Test 

Another in vivo protocol utilized to determine the effectiveness of nicotinic acetylcholine 
receptor ligands as analgesic agents was the rat formalin test. 

Male Sprague-Dawley rats (Charles River, Portage, MI) weighing 200 to 400 grams were 
used for all experiments. After a 20 minute period of acclimation to individual cages, 50 nL of a 
5% formalin solution was injected subcutaneous into the dorsal aspect of one of the rear paws 
and the rats were then returned to the clear observation cages suspended above mirror panels. 
Rats were observed during phase 2 of the formalin test which was dejSned as the 20 minute 
period from 30 to 50 minutes after formalin mjection. The investigator recorded nocifensive 
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behaviors in the injected paw of four animals during the session by observing the animals for one 
IS second observation period during each 1 minute interval. Nocifensive behaviors recorded 
included flinching, licking or biting the injected paw. In dose-response studies, the test 
compound (or saline) was administered intraperitoneally S minutes before injection of formalin. 

Representative compounds of the present invention showed an antinociceptive effect in 
the rat formalin test at doses ranging from 62 }imol/kg to 1.9 jimol/kg. Preferred compounds of 
the present invention showed an antinociceptive effect in the rat formalin test at doses less than 
or equal to 62 |imol/kg. 

The in vitro and in vivo data demonstrates that compoimds of the present invention bfad 
to the nicotinic acetylcholine receptor and are useful for treating pam. 

The ability of the compounds of the present invention, including but not limited to those 
specified in tiie examples, to treat pain via the nicotinic acetylcholine receptors and the 
cholinergic system can be further demonstrated by Williams, M.; Americ, S. P.: Beyond the 
Tobacco Debate: dissecting out the therapeutic potential of nicotine. Exp. Opin. Invest. Drugs 
(1996)5(8): 1035-1045; and Americ, S. P.; Sullivan, J. P.; Williams, W.: Neuronal nicotinic 
acetylcholine receptors. Novel targets for central nervous system theraputics. in: 
Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), Raven 
Press, New York (1995): 95-109. 

Additionally, compounds of the present invention are useful for ameliorating or 
preventing disorders affected by nicotinic acetylcholine receptors and the cholinergic system, 
such as Alzheimer's disease, Parkinson's disease, memory dysfimction, Tourette's syndrome, 
sleep disorders, attention deficit hyperactivity disorder, neurodegeneration, inflammation, 
neuroprotection, anxiety, depression, mania, schizophrenia, anorexia and other eating disorders, 
AIDS-induced dementia, epilepsy, urinary incontinence, substance abuse, smoking cessation and 
inflammatory bowel syndrome. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat Alzheimer's disease can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the ther^utic potential of nicotine. 
Exp. Opin. Invest Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: 
Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system theraputics. 
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in: Psychophamiacology : The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), 
Raven Press, New York (1995): 95-109; Americ, S. P.; HoUaday, M. W.; Sullivan, J. P.: 
Cholinergic channel modulators as a novel therapeutic strategy for Alzheimer's disease. Exp. 
Opin. Invest Drugs (1996) 5(1): 79-100; Lindstrom, J.: Nicotinic AcetylcWoline Receptors in 
Health and Disease. Molecular Neurobiology (1997) 15: 193-222; and Lloyd, G K; Menzaghi, F; 
Bontempi B; Suto, C; Siegel, R; Akong, M; Staudsrman, K; Velicelebi, G; Johnson, E; Harpold, 
M M; Rao, T S; Sacaan, A I; Chavez-Noriega, L E; Washburn, M S; Vernier, J M; Cosford, N D 
P; McDonald, L A: The potential of subtype selective neuronal nicotinic acetylcholine receptor 
agonists as therapeutic agents. Life Sciences (1998)62(17/18): 1601-1606. 

The ability of the compounds of the present invention, including but not Innited to those 
specified in the examples, to treat Parkinson's disease can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest. Drugs (1996)5(8): 1035-1045; Lindstrom, J.: Nicotinic AcetylcWoline 
Receptors in Health and Disease. Molecular Neurobiology (1997) 15: 193-222; and Lloyd, G K; 
Menzaghi, F; Bontempi B; Suto, C; Siegel, R; Akong, M; Stauderman, K; Velicelebi, G; 
Johnson, E; Harpold, M M; Rao, T S; Sacaan, A I; Chavezs-Noriega, L E; Washburn, M S; 
Vernier, J M; Cosford, N D P; McDonald, L A: The potential of subtype selective neuronal 
nicotinic acetylcholine receptor agonists as therapeutic agents. Life Sciences (1998)62(17/18): 
1601-1606. 

The ability of the compounds of the present invention, including but not Ihnited to those 
specified in the examples, to treat memory dysfunction can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out tiie therapeutic potential of nicotine. 
Exp. Opin. Invest. Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: 
Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system tiieraputics. 
in: Psychopharmacology : The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), 
Raven Press, New York (1995): 95-109; and Lindstrom, J.: Nicotinic Acetylchloline Receptors 
in Healtii and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat Tourette's syndrome can be demonstrated by Williams, M,; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
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Exp. Opin. Invest. Drugs (1996)5(8): 103S1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: 
Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system ther^utics. 
in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), 
Raven Press, Nev/ York (1995): 95-109; and Lindstrom, J.: Nicotinic Acetylchlolme Receptors 
in Health and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat sleeping disorders can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest. Drugs (1996)5(8): 1035-1045. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat attention deficit hyperactivity disorder can be demonstrated by 
Williams, M.; Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic 
potwitial of m'cotine. Exp. Opin. Invest Drugs (1996)5(8): 1035-1045; and Americ, S. P.; 
HoUaday, M. W.; Sullivan, J. P.: Cholinergic channel modulators as a novel therapeutic strategy 
for Alzheimer's disease. Exp. Opin. Invest Drugs (1996) 5(1): 79-100. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat neurodegeneration and to provide neuroprotection can be 
demonstrated by Americ, S. P.; Sullivan, J. P.; Williams, W.: Neuronal nicotinic acetylcholine 
receptors. Novel targets for central nervous ^stem theraputics. in: Psychopharmacology: The 
Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), Raven Press, New York (1995): 
95-109; and Americ, S. P.; Holladay, M. W.; Sullivan, J. P.: Cholinergic channel modulators as 
a novel th^peutic strategy for Alzheimer's disease. Exp. Opin. Invest. Drugs (1996) 5(1): 79- 
100. 

The ability of the compounds of tiie present invention, including but not limited to those 
specified in the examples, to treat inflammation can be demonstrated by Americ, S. P.; Sullivan, 
J. P.; Williams, W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous 
system tiieraputics. in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, 
Kupfer DJ (Eds.), Raven Press, New York (1995): 95-109; and Americ, S. P.; Holladay, M. W.; 
Sullivan, J. P.: Cholinergic channel modulators as a novel flierapeutic strategy for Alzheimer's 
disease. Exp. Opin. Invest Dmgs (1996) 5(1): 79-100. 
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The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat amyotrophic lateral sclerosis can be demonstrated by 
Williams, M.; Americ, S. P.: Beyond the Tobacco Debate: dissecting out the th^peutic 
potential of nicotine. Exp. Opin. Invest. Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, 
J. P.; Williams, W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous 
system theraputics. in: Psychophannacology: The Fourth Generation of Progress. Bloom FE, 
Kupfer DJ (Eds.), Raven Press, New York (1995): 95-109; and Americ, S. P.; Holladay, M. W.; 
Sullivan, J. P.: Cholinergic channel modulators as a novel therapeutic strategy for Alzheimer's 
disease, Exp. Opin. Invest. Drugs (1996) 5(1): 79-100. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat anxiety can be demonstrated by Williams, M.; Americ, S. P.: 
Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. Exp. Opin. 
Invest. Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: Neuronal 
nicotinic acetylcholine receptors. Novel targets for central nervous system theraputics. in: 
Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), Raven 
Press, New York (1995): 95-109; and Americ, S. P.; Holladay, M. W.; Sullivan, J. P.: 
Cholinergic channel modulators as a novel therapeutic strategy for Alzheimer's disease. Exp. 
Opin. Invest Drugs (1996) 5(1): 79-100. 

The ability of the compoimds of the present invention, including but not limited to those 
specified in the examples, to treat depression can be demonstrated by Americ, S. P.; Sullivan, J. 
P.; Williams, W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous 
system theraputics. in: Psychophannacology: The Fourth Generation of Progress. Bloom FE, 
Kiqpfer DJ (Eds.), Raven Press, New York (1995): 95-109. 

The ability of the compounds of the present invention, including but not lixnited to those 
specified in flie examples, to treat mania and schizophrenia can be demonstrated by Williams, 
M.; Americ, S. P.: Beyond flie Tobacco Debate: dissecting out the therapeutic potential of 
nicotine. Exp. Opin. Invest. Dmgs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, J. P.; 
Williams, W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous 
system theraputics. in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, 
Kupfer DJ (Eds.), Raven Press, New York (1995): 95-109; and Lindstrom, J.: Nicotinic 
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Acetylchloline Receptors in Health and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of tiie present invention, including but not limited to those 
specified in the examples, to treat anorexia and other eating disorders can be demonstrated by 
Williams, M.; Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic 
potential of nicotine. Exp. Opin. Invest Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, 
J, P.; Williams, W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous 
system theraputics. in: Psychophannacology: The Fourth Generation of Progress. Bloom FE, 
Kiq)fer DJ (Eds.), Raven Press, New York (1995): 95-109; and Lmdstrom, J.: Nicotinic 
Acetylchloline Receptors in Health and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat AIDS-induced dementia can be demonstrated by Williams^.; 
Americ, S; P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest. Drugs (1996)5(8): 103S1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: 
Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system theraputics. 
in: Psychophannacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), 
Raven Press, New York (1995): 95-109; and Lindstrom, J.: Nicotinic Acetylchloline Receptors 
in Health and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat epilepsy can be demonstrated by Williams, M.; Americ, S. P.: 
Beyond tiie Tobacco Debate: dissecting out the therapeutic potential of nicotine. Exp. Opin. 
hvest. Drugs (1996)5(8): 1035-1045; Americ, S. P.; Sullivan, J. P.; Williams, W.: Neuronal 
nicotinic acetylcholine receptors. Novel targets for central nervous system theraputics. in: 
Psychophannacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ (Eds.), Raven 
Press, New York (1 995): 95- 1 09; and Lindstrom, J.: Nicotinic Acetylchloline Receptors in 
Health and Disease. Molecular Neurobiology (1997) 15: 193-222. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat urinary incontinence can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest Drugs (1996)5(8): 1035-1045. 

The ability of the compounds of the present invention, including but not limited to those 
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specified in the examples, to treat premenstrual syndrome can be demonstrated by Williams, M.; 
Americ, S, P.; Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest. Drugs (1996)5(8): I03S1045; and Americ, S. R; Sullivan, J. P.; Williams, 
W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system 
theraputics. in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ 
(Eds.), Raven Press, New York (1995): 9S109. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat substance abuse can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine, 
Exp. Opin. Invest. Dmgs (1996)5(8): 1035-1045; and Americ, S. P.; Sullivan, J. P.; Williams, 
W.; Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system 
theraputics. in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ 
(Eds.), Raven Press, New York (1995): 95-109. 

The ability of the compounds of the present invention, including but not limited to those 
specified in the examples, to treat smoking cessation can be demonstrated by Williams, M.; 
Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic potential of nicotine. 
Exp. Opin. Invest. Dmgs (1996)5(8): 1035-1045; and Americ, S. P.; Sullivan, J. P.; Williams, 
W.: Neuronal nicotinic acetylcholine receptors. Novel targets for central nervous system 
theraputics. in: Psychopharmacology: The Fourth Generation of Progress. Bloom FE, Kupfer DJ 
(Eds.), Raven Press, Nevyr York (1 995): 95-1 09. 

The ability of the compoimds of the present invention, including but not limited to those 
specified in the examples, to treat inflammatory bowel syndrome can be demonstrated by 
Williams, M.; Americ, S. P.: Beyond the Tobacco Debate: dissecting out the therapeutic 
potential of nicotine. Exp. Opin. Invest. Dmgs (1996)5(8): 1035-1045; and Lindstrom, J.: 
Nicotinic Acetylchloline Receptors in Health and Disease. Molecular Neurobiology (1997) 15: 
193-222. 

The term ''pharmaceutically acceptable carrier," as used herein, means a non-toxic, mert 
solid, semi-solid or liquid filler, dilurat, encapsulating material or formulation auxiliary of any 
type. Some examples of materials which can serve as pharmaceutically acceptable carriers are 
sugars such as lactose, glucose and sucrose; starches such as com starch and potato starch; 



103 



wo 2004/016604 



PCT/US2003/025471 



cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and 
cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and 
suppository waxes; oils such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, 
com oil and soybean oil; glycols, such a propylene glycol; esters such as ethyl oleate and ethyl 
laurate; agar; bujSering agents such as magnesiimi hydroxide and alimiinum hydroxide; alginic 
acid; pyrogen-free water; isotonic saline; Ringer's solution; ethyl alcohol, and phosphate bufifer 
solutions, as well as other non-toxic compatible lubricants such as sodium lauryl sulfate and 
magnesium stearate, as well as coloring agents, releasing stents, coating agents, sweetening, 
flavoring and perfuming agents, preservatives and antioxidants can also be present in the 
composition, according to the judgment of the formulator. The present invention provides 
pharmaceutical compositions which comprise compoimds of the present invention formulated 
together with one or more non-toxic pharmaceutically acceptable carriers. The pharmaceutical 
compositions can be formulated for oral administration in solid or liquid form, for parenteral 
injection or for rectal administration. 

Dosage forms for topical administration of a compound of the present invention include 
powders, sprays, ointments and inhalants. The active compoimd is mixed under sterile 
conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers or 
propellants which can be required. Opthalmic formulations, eye ointments, powders and 
solutions are also contemplated as being within the scope of this invention. 

Actual dosage levels of active ingredients in the pharmaceutical compositions of this 
invention can be varied so as to obtain an amount of the active compound(s) which is efiective to 
achieve the desired therapeutic response for a particular patient, compositions, and mode of 
administration. 

When used in the above or other treatments, a therapeutically effective amount of one of 
the compounds of the present invention can be employed in pure form or, vAiere such forms 
exist, in pharmaceutically acceptable salt, ester, amide, or prodrug form. Alternatively, the 
compound can be administered as a pharmaceutical composition containing the compound of 
interest in combination with one or more pharmaceutically acceptable carriers. The phrase 
"therapeutically effective amoxmt" of the compound of the present invention means a sufficient 
amount of the compound to treat disorders, at a reasonable benefit/risk ratio applicable to any 



104 



wo 2004/016604 



PCTAJS2003/025471 



medical treatment. The specific therapeutically effective dose level for any particular patient 
will depend upon a variety of factors including the disorder being treated and the severity of the 
disorder, activity of the specific compound employed; the specific composition employed; the 
age, body weight, general health, sex and diet of the patient; the time of administration, route of 
administration, and rate of excretion of the specific compound employed; tiie duration of the 
treatment; drugs used in combination or coincidental with the specific compound employed; and 
like factors well known in the medical arts. 

The total dmly dose of the compounds of the present invention administered to a 
mammal, and particularly a himian, may range bom about 0.01 to about 50 mg/kg/day. More 
preferable doses can be in the range of firom about 0.01 to about 5 mg/kg/day. If desired, the 
effective daily dose can be divided into multiple doses for purposes of administration; 
consequently, single dose compositions may contain such amounts or submultiples thereof to 
make up the daily dose. 

The present invention also provides pharmaceutical compositions that comprise 
compounds of the present invention formulated together with om or more noiytoxic 
phaimaceutically acceptable carriers. The pharmaceutical compositions can be specially 
formiilated for oral administration in solid or liquid form, for parenteral injection or for rectal 
administration. 

The pharmaceutical compositions of this invention can be administered to humans and 
other mammals orally, rectally, parenterally, intracistemally, intravaginally, intraperitoneally, 
topically (as by powders, ointments or drops), bucally or as an oral or nasal spray. The term 
"parenterally," as used herein, refers to modes of administration which include intravenous, 
intramuscular, intraperitoneal, intrastemal, subcutaneous and intraarticular injection and 
infusion. 

Pharmaceutical compositions of this invention for parenteral injection comprise 
pharmaceutically acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or 
emulsions as well as sterile powders for reconstitution into sterile injectable solutions or 
dispersions just prior to use. Examples of suitable aqueous and nonaqueous carriers, diluents, 
solvents or vehicles include vmter, ethanol, polyols (such as glycerol, propylene glycol, 
polyethylene glycol and the like), vegetable oils (such as olive oil), injectable organic esters 
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(such as ethyl oleate) and suitable mixtures thereof. Proper fluidity can be maintamed, for 
example, by the use of coating materials such as lecithin, by the maintenance of the required 
particle size in the case of dispersions and by the use of surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting agents, 
emulsifying agents and dispersing agents. Prevention of the action of microorganisms can be 
ensured by the hiclusion of various antibacterial and antifungal agents, for example, paraben, 
chlorobutanol, phenol sorbic acid and the like. It may also be desirable to include isotonic agents 
such as sugars, sodium chloride and the like. Prolonged absorption of the injectable 
pharmaceutical form can be brought about by the inclusion of agents which delay absorption 
such as aluminum monostearate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This can be accomplished 
by the use of a liquid suspension of crystalline or amorphous material with poor water solubility. 
The rate of absorption of the drug then depends upon its rate of dissolution which, in turn, may 
depend upon crystal size and crystalline form. Alternatively, delayed absorption of a 
parenterally administered drug form is accomplished by dissolving or suspending the drug in an 
oil vehicle. 

Injectable depot forms are made by forming microencapsule matrices of the drug in 
biodegradable polymers such as polylactide-polyglycolide. Depending \ipon the ratio of drug to 
polymer and the nature of the particular polymer employed, the rate of drug release can be 
controlled. Examples of other biodegradable polymers include poly(orthoesters) and 
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in 
liposomes or microemulsions wliich are compatible with body tissues. 

The injectable formxilations can be sterilized, for example, by filtration through a 
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid 
compositions which can be dissolved or dispersed in sterile water or other sterile injectable 
medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders and 
granules. In such solid dosage forms, the active compound may be mixed with at least one inert, 
pharmaceutically acceptable excipient or carrier, such as sodium citrate or dicalcium phosphate 
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and/or a) fillers or extenders such as starches, lactose, sucrose, glucose, mannitol and sDicic acid; 
b) binders such as carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and 
acacia; c) humectants such as glycerol; d) disintegrating agents such as agar-agar, calcium 
carbonate, potato or tapioca starch, alginic acid, certain silicates and sodium carbonate; e) 
solution retarding agents such as paraffin; f) absorption accelerators such as quaternary 
ammonium compounds; g) wetting agents such as cetyl alcohol and glycerol monostearate; h) 
absorbents such as kaolin and bentonite clay and i) lubricants such as talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate and mixtures thereof. In 
the case of capsules, tablets and pills, the dosage form may also comprise buffering agents. 

Solid compositions of a similar type may also be employed as fillers in soft and hard- 
filled gelatin capsules using such excipients as lactose or milk sugar as well as high molecidar 
weight polyethylene glycols and the like. 

The solid dosage forms of tablets, capsules, pills and granules can be prepared with 
coatings and sheDs such as enteric coatings and other coatmgs well-known in tiie pharmaceutical 
fomiulating art. They may optionally contain opacifying agents and may also be of a 
composition such that they release the active ingredient(s) only, or preferentially, in a certain part 
of the intestinal tract, optionally, in a delayed manner. Examples of embedding compositions 
which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with one 
or more of the above-mentioned excipients. 

Liquid dosage forms for oral administration include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups and elixirs. Li addition to flie active compounds, the 
liquid dosage forms may contain inert diluents commonly used in the art such as, for example, 
water or other solvents, solubilizmg agents and emulsifiers such as efliyl alcohol, isopropyl 
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3- 
butylene glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, com, germ, 
olive, castor and sesame oils), glycerol, tetrahydrofurfiiryl alcohol, polyethylene glycols and 
fatty acid esters of sorbitan and mixtures thereof. 

Besides inert diluents, the oral compositions may also mclude adjuvants such as wetting 
agents, emulsifying and suspending agents, sweetening, flavoring and perfuming ^ents. 
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Suspensions, in addition to the active compounds, may contain suspending agents as, for 
example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters, 
microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth and 
mixtures thereof. 

Compositions for rectal or vaginal admim'stration are preferably suppositories which can 
be prepared by mixing the compounds of the present invention with suitable non-irritating 
excipients or carriers such as cocoa butter, polyethylene glycol or a siq)positoiy wax which are 
solid at room temperature but liquid at body temperature and therefore melt in the rectum or 
vaginal cavity and release the active compound. 

Compounds of the present invention can also be administered in the fonn of liposomes. 
As is known in the art, liposomes are generally derived from phospholipids or ofeerKpid — 
substances. Liposomes are fwrned by mono- or multi-lamellar hydrated liquid crystals which are 
dispersed in an aqueous medium. Any non-toxic, physiologically acceptable and metabolizable 
lipid capable of formmg liposomes can be used. The present compositions in liposome form can 
contain, in addition to a compound of the present invention, stabilizers, preservatives, excipients 
and the like. The preferred lipids are natural and synthetic phospholipids and phosphatidyl 
cholines (lecithins) used separately or together. 

Methods to form liposomes are known in the art. See, for example, Prescott, Ed., 
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 et seq. 

The present invention contemplates pharmaceutically active compounds either 
chemically synthesized or formed by in vivo biotransformation to compounds of formula (I-VI). 

The compounds of the invention can exist in unsolvated as well as sdvated forms, 
including hydrated forms, such as hemi-hydrates. In general, the solvated forms, with 
phannaceutically acceptable solvents such as water and ethanol among others are equivalent to 
the unsolvated forms for the purposes of the invention. 

The tenn "pharmaceutically acceptable salt, ester, amide, and prodrug," as used herein, 
refers to carboxy late salts, amino acid addition salts, zwitterions, esters, amides, and prodrugs of 
compounds of formula (I- VI) which are within the scope of sound medical judgement, suitable 
for use in contact with the tissues of humans and lower animals without undue toxicity, irritation, 
allergic response, and the like, are commensurate with a reasonable benefit/risk ratio, and are 
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effective for their intended use. Representative examples include, but are not limited to, S 
(i;2,3,3a,4,6a-hexahydrocyclopenta[c]pyrrol-5-yl>3-pyridinyl acetate, 5-(l,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrroI-5-yl)-3-pyridinyl benzoate, 2-cWoro-5-(l ,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrol-5-yl)-3-pyridinyl benzoate, 2-cliloro-5-(l,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrol-5-yl)-3-pyridinyl acetate, [2-chloro-5-(l,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrroK5-yl)-3-pyridinyl]methyl benzoate, [2"ChIoro-5-(l ,2,3,3a,4,6ah 
hexahydrocyclopenta[c]pyrrol-5-yl>3-pyridinyl]methyl acetate, [5-(l^,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrol-5-yl)-3-pyridinyl]methyl acetate, [5-(l,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyTrol"5-yl)-3-pyridinyl]methyl benzoate, 2-acetyl-5-(3-pyridinyl)- 
1 ,2,3,3a,4,6a-hexahydrocyclopenta[c]pyirole, 2-acetyl-5-(6-chloro-3-pyridinyl)- 1 ,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrole, 5-(6-chloro-3-pyridinyl)-2-(trifluoroacetyl>l ,233M»6a- 
hexahydrocyclopenta[c]pyrroIe, 5-(3-pyridinyl)-2-(trifluoroacetyl>l ,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrole, 2-benzoyl-5-(3-pyridiny 1)- 1 ,2,3,3a,4,6a- 
hexahydrocyclopenta[c]py rrole, 2-benzoyl-5-(6-ch]oro-3-pyridinyl> 1 ,2,3,3a,4,6a- 
hexahydrocyclopenta[c]pyrrole, phenyl 5-(6-chloro-3-pyridinyl>3,3a,4,6a- 
tetrahydrocyclopenta[c]pyrrole-2(lH)-carboxylate, and phenyl 5-(3-pyridinyl)-3,3a,4,6a- 
tetrahydrocyclopenta[c]pyn:ole-2(lH)-carboxylate. 

The compounds of the present invention can be used in the form of phannaceutically 
acceptable salts derived from inorganic or organic acids. The term "phannaceutically acceptable 
salt** means those salts which are, within the scope of sound medical judgement, suitable for use 
in contact with the tissues of humans and lower animals without undue toxicity, initation, 
allergic response and the like and are commensurate with a reasonable benefit/risk ratio. 
Phannaceutically acceptable salts are well-known in the art. The salts can be prepared in situ 
during the final isolation and purification of the compoimds of the present invention or separately 
by reacting a firee base fimction with a suitable organic acid. Representative acid addition salts 
include, but are not limited to acetate, adipate, alginate, citrate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsufonate, digluconate, 
glycerophosphate, hemisulfate, heptanoate, hexanoate, fiimarate, hydrochloride, hydrobromide, 
hydroiodide, 2-hydroxyethansulfonate (isethionate), lactate, maleate, methanesulfonate, 
nicotinate, 2-naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate, 
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picrate, pivalate, propionate, succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate, 
p-toluenesulfonate and undecanoate. Also, ttie basic nitrogen-containing groups can be 
quatemized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and butyl 
chlorides, bromides and iodides; diaUq^l sulfates like dimethyl, diethyl, dibutyl and diamyl 
sulfates; long chain halides such as decyl, lauiyl, myristyl and stearyl chlorides, bromides and 
iodides; aiylalkyl halides like benzyl and phenethyl bromides and others. Water or oil-soluble or 
dispersible products are thereby obtained. Examples of acids which can be employed to form 
phannaceutically acceptable acid addition salts include such inorganic acids as hydrochloric 
add, hydrobromic acid, sulphuric acid and phosphoric acid and such organic acids as maleic 
acid, fumaric acid, succinic acid and citric acid. 

Basic addition salts can be prepared in situ during the final isolation and purification of 
compounds of this invention by reacting a carbojg^lic acid-containing moiety with a suitable base 
such as the hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal cation or 
with ammonia or an oi^ganic primary, secondary or tertiary amine. Phannaceutically acceptable 
salts include, but are not limited to, cations based on alkali metals or alkaline earth metals such 
as lithium, sodium, potassium, calcium, magnesium and aluminum salts and the like and 
nontoxic quaternary ammonia and amine cations including ammonium, tetramethylammonium, 
tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, diethylamine, 
ethylamine and the like. Other representative organic amines usefid for the formation of base 
addition salts include ethylenediamme, ethanolamine, dietfaanolamine, piperidine, piperazine and 
the like. Preferred salts of the compounds of the present invention include phosphate, tris and 
acetate. 

The term "phannaceutically acceptable prodrug" or "pxodrug,"as used h^in, represents 
those prodrugs of the compounds of the present invention which are, within the scope of sound 
medical judgement, suitable for use in contact with the tissues of humans and lower animals 
without undue toxici^, irritation, allele response, and the like, commensurate with a 
reasonable bmefit/risk ratio, and effective for their intended use. Prodrugs of the present 
invention may be rapidly transformed in vivo to compounds of formula (I- VI), for example, by 
hydrolysis in blood. 

The term "pharmaceutically acceptable ester" or "ester," as used herein, refers to esters of 
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compounds of the present invention which hydrolyze in vivo and include those that break down 
readily in the human body to leave the parent compound or a salt thereof. Examples of 
phaimaceuticaUy acceptable, non-toxic esters of the present invention include Q-to-Cs alkyl 
esters and Cj-to-C, cycloalkyl esters, although C,-to-C4 alkyl esters are preferred. Esters of the 
compounds of formula Q-Vl) may be prepared according to conventional methods. 

The term "phaimaceuticaUy acceptable amide" or "amide," as used herein, refers to non- 
toxic amides of the present invention derived from ammonia, primary C-to-Cs alkyl ammes and 
secondary C-to-Cs dialkyl amines. In the case of secondary amines, the amine may also be in 
the form of a 5- or 6-membered heterocycle containing one nitrogen atom. Amides derived j&om 
ammonia, C.-to-Cj alkyl primary amides and d-to-Cj dialkyl secondary amides are preferred. 
Amides of the compounds of formula Q-Vl) may be prepared according to conventional 
mediods. 

Abbreviations 

Abbreviations which have been used in the descriptions of the Schemes and the 
Examples that foUow are: Ac for acetyl; acyl for alkylcarbonyl; AIBN for 2,2'.azobis(3- 
methylpropionitrile) N,N-dunediylfomiamide; Bn for benzyl; dppf for 1,1'- 
bis(diphenyIphosphino)ferrocene; DMAP for dunethylaminopyridine; DME for 
l,2.dunethoxyethane; DMSO for dimethylsulfoxide; EtOAc for ethyl acetate; EtOH for ethanol; 
formalin for a solution of formaldehyde (37% by weight) in water; HPLC for high pressure 
Uquid chromatography; LAH for lithium alummmn hydride; LDA for lithium dusopropylamine; 
MeOH for methanol; Ms for mesylate -SO2CH3; Tf for (trifluoromethyl)sulfonyl (-SO2CF3); 
TPA for trifluoroacetic add; THE for tetrahydroforan; TMS for trimethylsUyl; Ts or tosyl fJr i> 
CH3(C6H4)S02-; and TsOH for para-toluenesulfonic acid. 

Preparation of Compounds of The Present Invention 
The compounds and processes of the present mvention will be better understood in 
connection with the foUowmg synthetic schemes and methods which illustrate a means by which 
flie compounds of the invention can be prepared. 



Ill 



wo 2004/016604 PCTAJS2003/025471 



The compounds of this invention can be prepared by a variety of procedures and 
synthetic routes. Representative procedures and synthetic routes are shown in, but are not 
limited to, Schemes 1-49. 




Scheme 1 

LiAIH4 / — Boc20orPCIor{P)20 /"^-r^ 
— ^ H-N Jjl . ^-\XJ 

(1) 



(1) '^"02'xH20. N alO, 



^ P-nQQ^^^JJ NaOAc P-nQ;;3>=0 

(2) (3) 

M^^^ 1)Coa(CO)6 ^^-r^ 

^ (3) 
Nitrogen-protected (cis>hexahydrocyclopenta[c]pyiTol-5(lH)-ones of general formula 
(3), wherein P is a suitable nitrogen protecting group such as, but not Ifanited to, alkyl, benzyl, 
triphenylmethyl (trityl), acy], p-toluenesulfoiq^l (Ts), benzyloxy carbonyl (Cbz) or tert- 
butoxycarbonyl (Boc), may be prepared as described m Scheme 1. (cis)-3a,4,7,7a-Tetrahydn> 
lH-isoindole-l,3(2H)-dione, purchased commercially or prepared as described in Helv. Chhn. 
Acta (1996) 79(3), 875-894 and J. Org. Chem. (1951) 16, 501-505, may be treated with lithium 
aluminum hydride to provide (cis>2,3,3a,4,7,7a-hexahydro-lH-isoindole as described in J. Am. 
Chem. Soc. (1980) 102(6), 2005-2010. (cis>2,3,3a,4,7,7a-Hexahydro-lH.isoiiidoIemay be 
treated with a nitrogen protecting group precursor such as, but not lunited tc^di-tert^butyt- - 
dicarbonate or benzyl chloroformate to provide nitrogen protected isoindoles of general formula 
(1). Nitrogen protected isoindoles of general formula (1) may be oxidatively cleaved inthe 
presence of ruthenium(IV) oxide hydrate and sodium periodate as desribed in J. Org. Chem. 
(1981) 46(19), 3936-3938 and Chem, Pharm. Bull. (1995) 43(8), 1318-1324) to provide diacids 
of general formula (2). Diacids of general formula (2) may be treated with acetic anhydride and 
sodium acetate as described m J. Org. Chem. (1989) 54, 51 1S5122 to provide nitrogen-protected 
(cis>hexahydrocyclopenta[c]pynoI-5(lH)-ones of general formula (3). 
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Alternatively, tert-butyl (cis>-5-oxohexahydr()cyclopenta[c]pynx)le-2(lH)-carboxylate 
may be prepared by treating tert-butyl allyl(2-propynyl)carbamate to a reductive Pauson-Khand 
cyclocarbonylation as described in Tetrahedron (1993) 49(23), 5047-5054. An asymmetric 
cyclocarbonylation has also been reported in J. Org. Chem. (1999) 64, 5547-5550 that can allow 
access to analogs in high enantiomeric excess. 



Scheme 2 
LDA Pd(PPh3)4 




Vinyl triflates of general formula (4), vinyl stannanes of general formula (5), vinyl 
halides of general formula (6) and vinyl boronates of general formula (7), wherein P is a suitable 
nitrogen protecting group such as, but not limited to, alkyl, benzyl, trityl, acyl, ptoluenesulfonyl 
(Ts), benzyloxy carbonyl (Cbz) or tert-buto5iycarbonyl (Boc), may be prepared as described in 
Scheme 2. Nitrogei>-protected (cis)-hexahydrocyclopenta[c]pyrrol-5(lH)-ones of general 
formula (3) may be treated with a base such as, but not lunited to, lithium diisopropylamide or 
sodium bis(trimethylsilyl)amide or potassium bis(trimethylsilyl)amide and N- 
phenyltrifluormethanesulfonimide to provide vinyl triflates of general formula (4) as described in 
Tetrahedron Lett. (1983) 24(10), 979-282. Vinyl triflates of general formula (4) may be furflier 
elaborated into vinyl stannanes of general formula (5) as described in J. Org. Chem. (1986) 51, 
277-279. Vinyl stannanes of general formula (5) may be treated with bromine or iodine to 
provide vinyl halides of general formula (6) as described m J. Org, Chem. (1985) 50, 2438-2443. 
Vinyl triflates of general formula (4) may also be converted into \iayl boronates of general 
formula (7) as described in Tetrahedron Lett (2000) 41(19), 3705-3708. 
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Scheme 3 
Pd(0) 

X = OTf, Br, I R = aiyl. helerocycle ^-"^ 
(4) or (6) R" = alkyl 00) 

pVjr>-SnMe3 — ^ p-N^~Y^R 

X = I. Br. CI. OTf V-W^ 
(5) R = aryl, heterocycle ^^q) 

(7) * R = aryl, helerocycle ^^qj 

Azabicyclic compounds of general formula (10), whcroin P is asuitable nitrogen 
protecting group such as, but not limited to, alkyl. benzyl, trityl, acyl, p-toluenesulfbnyl (Ts) and 
R is aryl or heterocycle, may be prepared as described in Scheme 3. Vinyl triflates of general 
fonnula (4) or vinyl halides of general formula (6) may be treated with a palladium catalyst and 
an aryl or heterocyclic boronic acid (or an analogous aiyl or heterocyclic stannane) to provide 
azabicyclic compounds of general fonnula (1 0). Vinyl stannanes of general formula (5) may be 
treated with a palladium catalyst and an aryl halide or a heteiocyclic halide (or triflate) to provide 
azabicyclic compounds of general formula (10). Viiiyl boronates of general fonnula (7) may be 
treated with a palladium catalyst and an aryl halide or a heterocyclic halide (of triflate) to provide 
azabicyclic compoimds of general fonnula (10). 
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Scheme 4 
H 

BuLi RX (11) major isomer 



MsCI 



VX/^^R = aryl.heterocyde H ^^~^kJ^J-^ 

H 

(12) minor isomer 

An alternative method of preparing azabicyclic compounds of general formula (10), 
wherein P is a suitable nitrogen protecting group such as, but not limited to, alkyl, benzyl, trityl, 
acyl, p-toluenesulfonyl (Ts) and R is aryl or heterocycle, may be used as described in Scheme 4. 
Nitrogen-protected (cis>hexahydrocycIopenta[c]pyrrol-5(lH>ones of general formula (3) may 
be treated with n-butyllithium or tert-butyllithium and an aryl halide or a heterocyclic halide to 
provide alcohols of general formula (1 1) and general formula (12). In general, the major 
diasteroemer produced in additions of aryl or heterocyclic anions to fused azabicyclic ketones 
such as, but not limited to, (3) and other related fused bicyclic aminoketones described herein is 
expected to result from nucleophilic addition to the exo (or convex) face of the azabicyclic 
ketone as illustrated in Scheme 4. The diastereomers (1 1) and (12) can be separated with 
standard chromatographic techniques used by those skilled in the art of organic chemistry. 
Alcohols of general formula (1 1) and general formula (12) may be treated with methanesulfonyl 
chloride and triethylamine to provide azabicyclic compounds of general formula (10). 

Scheme S 
(10) (14) 

X=a. Brorl (15) 
Azabicycles of general formula (14) and azabicycles of general formula (15), wherein R 
is aiyl or heterocycle and Ri is as defined in formula (I), may be prepared as described in 
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Scheme 5. The nitrogen protecting group in azabicycles of general formula (10) may be 
removed under conditions known to those of skill in the art of organic chemistry to provide 
azabicycles of general formula (14). Azabicycles of general formula (14) may be treated with 
alkylating or acylating reagents and a base such as, but not limited to, triethylamine to provide 
azabicycles of general formula (15). 



Scheme 6 

(11)or(12) (16) 

(1J) SB?orl^ """'^CXXr ^ Schemes R1-^(^XI)<^^ 
02) (17) (18) 

Azabicycles of general formula (16) and azabicycles of general formula (18), wherein R 
is aryl or heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as 
described in Scheme 6. Alcohols of general formula (1 1) or (12) may be processed as described 
in Scheme 5 to provide azabicycles of general formula (1 6). Alcohols of general formula (1 1) or 
(12) may also be treated with a base such as, but not limited to, sodium hydride and an alkylating 
reagent to provide alkoxy compounds of general formula (17). Alkoxy compoimds of general 
fonnula (17) may be processed as described in Scheme S to provide azabicycles of general 
formula (18). 
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Scheme 7 

H H 



DCICOCOaMe.DWIAP p_mH^...,r P-n'^'^R 

(1 1 ) or (1 2) (endo) major isomer (exo) minor isomer 

(19) (20) 

H H« 

or H H 

^^^^ (endo) major isomer (exo) minor isomer 

(21) (22) 

Azabicycles of general foimula (21) and (22), wherein R is aryl or heterocycle and Ri is 

as defined in formula (I), may be prepared as described in Scheme 7. Alcohols of general 

formula (1 1) or (12) may be deoxygenated by treatment wifli methyl chlorooxoacetate followed 

by tributyltin hydride as described in J. Org. Chem. (1996) 61(2C5, 7189-7191 to provide 

azabicyclics of general formula (19) and (20). In general, the major diastereomer produced in 

deoxygenation reactions performed on compounds (1 1) or (12) and related fused azabicyclic 

systems described herein is expected to be the endo-substituted isomer. Azabicyclics of general 

formula (19) and (20) may be processed as described in Scheme S to provide azabicyclics of 

general formula (21) and (22). The diastereomers (21) and (22) can be separated with standard 

chromatographic techniques used by those skilled in the art of organic chemistry. 
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Scheme 8 



Hz 

R Pd/C 



P-N^^-MR P-N 




(10) 



H H 

(endo) major isomer (exo) minor isomer 
(24) (25) 



H H 



(25) 



(24) 



or 



Schemes 



H H 
(endo) major isomer (exo) minor isomer 
(21) (22) 



Alternatively, azabicyclics of general fonnula (2 1) and (22), wherein R is aryl or 
heterocycle and Rj is as defined m formula (I), may be prepared as described in Scheme 8. 
Azabicycles of general formula (10) may be treated with a catalyst such as, but not limited to, 
palladium on carbon under an atmosphere of hydrogen to provide azabicycles of general formula 

(24) and (25). In general, the major diastereomer produced in hydrogenation reactions 
performed on compounds of general formula (10) and related azabicyclic olefins described 
herem is expected to be the endo-substituted isomer. Azabicycles of general formula (24) and 

(25) may be processed as described in Scheme 5 to provide azabicycles of general formula (21) 



Azabicycles of general formula (28), (29), (30) and (31), wherein R is aryl or heterocycle, 
R' is alkyl and Ri is as defined in formula (I), may be prepared as described in Scheme 9. (cis)- 
2-Ben2ylhexahydrocyclopenta[c]pyrrol-4(ll^ne, prepared as described m Chem. Phann. Bull. 
(1985) 33(7), 2762-2766, may be treated with a transition metal catalyst such as, but not limited 



and (22). 



Scheme 9 



1) H2, Pd/C 
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to, palladiiun on carbon under an atmosphere of hydrogen in the presence of di-tert-butyl 
dicarbonate to provide tert-butyl (cis>4-oxohexahydrocyclopenta[c]pyrrole-2(lH)-carboxylate. 
tert-Butyl (cis)-4-oxohexahydrocyclopeDta[c]pyrrole-2(lH)-carboxylate may be processed as 
described in Schemes 2-8 to provide azabicycles of general formula (28), (29), (30) and (31). 



Scheme 10 



9 1)H2,Pd/C 9 
y^^-j-A 2) BocgO Schemes 2-8 



Bn Boo 
R R R R 

N^-^-V U^^-^ N^^^ N--^--^ 

r'i (33) Ri (34) R^ (35) Ri (36) 

Azabicycles of general formula (33), (34), (35) and (36), wherein R is aryl or heterocycle, 

R* is alkyl and Ri is as defined in formula (I), may be prepared as described in Scheme 10. (cis)- 

l-BenzyIhexahydrocyclopenta[b]pyrrol-4(IH)-one, prepared as described in J. Org. 

Chem.(1985) 50, 2403-2405, may be treated with a transition metal catalyst such as, but not 

limited to, palladiimi on carbon under an atmosphere of hydrogen in the presence of di-tert-butyl 

dicarbonate to provide tert-butyl (cis)-4-oxohexahydrocyclopenta[b]pyrroIe-i(2H)-carboxylate. 

tert-Butyl (cis)-4-oxohexahydrocyclopenta[b]pyrrole-l(2H)-carboxylate may be processed as 

described in Schemes 2-8 to provide azabicycles of general formula (33), (34), (35) and (36). 

Scheme 1 1 
1) Ha, Pd/C 



w ^ w 



Schemes 2-8 

Bn O Boc O 





(38)'^ '^1(39)" ^U40)^ ^UA^)^ 



Azalacycles of general fomnila (3S), (39), (40) and (41% vt^erein R is aiyl or heterocycle, 
R' is alkyl and R] is as defined in formula (I), may be prepared as described in Schone 1 1 . (cis)- 
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l-Ben2ylhexahydrocyclopenta[b]pyrroI-6(lH)-one, prepared as described in Tetrahedron Lett. 
(1989) 30(41), 5547-5550, may be treated with a transition metal catalyst such as, but not limited 
to, palladium on carbon under an atmosphere of hydrogen in the presence of di-tert-butyl 
dicarbonate to provide tert-butyl (cis)-6-oxohexahydrocyclopenta[b]pyrrole-l(2H)-carboxylate. 
tert-Butyl (cis>6-oxohexahydrocyclopenta[b]pyrrole-l(2H)"Carboxylate may be processed as 
described in Schemes 2-8 to provide azabicycles of general formula (38), (39), (40) and (41). 

Scheme 12 




Azabicycles of general formula (43), (44), (45), (46) and (47), wherein R is aryl or 
heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 12. Benzyl (cis)-6,6-dichloro-5-oxohexahydrocyclopenta[b]pyrrole-l(2H)-carboxylate, 
prepared as described in Tetrahedron Lett. (1997) 38(1 1), 1869-1872, may be treated with zinc 
dust and ammonium chloride to provide benzyl (cis)-5-oxohexahydrocyclopenta[b]pyrrole- 
l(2H>carboxylate. Benzyl (cis>5-oxohexahydrocyclopenta[b]pyrrole-l(2H)-carboxylate may 
be processed as described in Schemes 2-8 to provide azabicycles of general formula (43), (44), 
(45), (46) and (47). 
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Scheme 13 

O 

1) H2,Pd/C ^r-Y^ 

2) BopzO \ J Schemes 2-8 



N-"^^^^ N 

Bn Boc 





^ OH iloR^ 





N^"^^ N-"\/ N-'^/ N' 
Rt Ri R-i R-f 

(49) (50) (51) (62) 

Azabicycles of general formula (49X (SO), (51) and (52), wherein R is aiyl or heterocycle, 

R' is alkyl and R] is as defined in formula (I), may be prepared as described in Scheme 13. (cis)- 

l-Benzyloctahydro-4H-indDl-4-one, prepared as described in J. Am. Chem. Soc. (1983) 105(22)^ 

6629-6637, may be treated with a transition metal catalyst such as, but not limited to, palladium 

on carbon under an atmosphere of hydrogen in the presence of dhtert-butyl dicarbonate to 

provide tert-butyl (cis)-4-oxooctahydro-lH-indole-l-carboxylate. tert-Butyl (cis>4- 

oxooctahydro-lH-indole-l-carboxylate may be processed as described in Schemes 2-8 to provide 

azabicycles of general formula (49), (50), (51) and (52). 



Scheme 14 




Schemes 2-8 



HO R'O 

Ri Ri Ri Ri Ri 

(54) (55) (56) (57) (58) 

Azabicycles of general formula (54), (55), (56), (57) and (58), wherein R is aryl or 

heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 

Scheme 14. tert-Butyl (cis)-5-oxooctahydro-lH-iiidole-l-carboxylate, prepared as described in 

J. Med. Chem. (1992) 35(19), 3547-3560, may be processed as described in Schemes 2-8 to 

provide azabicycles of general formula (54), (55), (56), (57) and (58). 
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Scheme 15 




Azabicycles of general formula (60), (61), (62), (63) and (64), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 15. t^-Butyl(cis)-6-oxooctahydro-lH-indole-lK:arboxylate, prepared as described in 
J. Org. Chem. (1996) 61(20), 7106-71 15, may be processed as described in Schemes 2-8 to 
provide azabicycles of general formula (60), (61), (62), (63) and (64)* 



Scheme 16 

Schemes 2-8 




H3CO 




^^^^ 

(66) (67) (68) (69) 

Azabicycles of general formula (66), (67), (68) and (69), wherein R is aryl or heterocycle, 
R' is alkyl and Ri is as defined in formula (I), may be prepared as described m Scheme 16. 
Methyl (cis)-7-oxooctahydro-lH-indoIe-l-carboxylate, prepared as described in J. Chem. See. 
Perkin Trans. I (1995) 2671-2672, may be processed as described in Schemes 2-8 to provide 
azabicycles of general formula (66), (67), (68) and (69). 

Scheme 17 
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Cbz-N Schemes 2-8 





Ri-N J J Ri-N 1 Ri-N 1 Ri-N 





r> «^0H roR' ^ 

(71) R (72) R (73) R (74) R 

Azabicycles of general formula (71), (72), (73) and (74), wherein R is aryl or heterocycle, 
R' is alkyl and Ri is as defined in formula (S), may be prepared as described in Scheme 17. 
Benzyl (cis)-4-oxooctahydro-2H-isoindole-2-carboxylate, prepared as described in Eur. J. Med. 
Chem. (1991) 26, 889-906, may be processed as.described in Schemes 2-8 to provide 
azabicycles of general formula (71), (72), (73) and (74). 

Scheme 18 
Boc— N I I Schemes 2-8 



(76) (77) (78) (79) (80) 

Azabiq^cles of general formula (76), (77), (78), (79) and (80), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 18. tert-Butyl (cis>5-oxooctahydro-2H-isoindole-2-carbo3g^late, prepared as described 
in WO 9806720, may be processed as described in Schemes 2-8 to provide azabicycles of 
general formula (76), (77), (78), (79) and (80). 
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Scheme 19 



OBn 



OBn 





2) B0C2O 



1)BH3 0r LAH 




1) H2. PD/C 



2)Swem 



H 



I 

Boc 



Boc 




Schemes 2-8 
Boc 




Azabicycles of general formula (82), (83), (84) and (85), wherein R is aryl or heterocycle, 
R* is alkyl and Ri is as defined in formula (I), may be prepared as described in Scheme 19. (cis> 
5-(Benzyloxy)octahydro-2H-cyclDpenta[b]pyridin-2-one, prepared as described in WO 9526187, 
may be treated with a reducing agent such as, but not limited to, borane-tetrahydrofiiran complex 
or lithium aluminum hydride and then treated with di-tert-butyl dicarbonate (another siiitable 
nitrogen protecting reagent may also be used such as, but not limited to, benzyl chloroformate) to 
provide tert-butyl (cis>5-(benzylo?o^)octahydro-lH-cyclopenta[b]pyridine-l-carboxylate. tert- 
Butyl (cis>5-(benzyIoxy)octahydro-lH-cyclopenta[b]pyridine-l-carboxylate may be treated with 
a transition metal catalyst such as, but not limited to, palladium on carbon under a hydrogen 
atmosphere and then treated with an oxidizing agent to provide tert-butyl (cis>5-oxooctahydro- 
lH-cyclopenta[b]pyridine-l-carboxylate. tert-Butyl (cis)-5-oxooctahydro-lH- 
cyclopenta[b]pyridine-l-carboxylate may be processed as described in Schemes 2-8 to provide 
azabicycles of general formula (82), (83), (84) and (85). 
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Scheme 21 




Azabicycles of general fonnula (88), (89), (90), (91), (92), (93), (94), (95) and (96), 
wherein R is aiyl or heterocycle, R' is alkyl and Ri is as defined in fonnula (I), may be prepared 
as described in Scheme 21. (cis>l-[(4-Methylphenyl)suIfonyl]-2,3,4,4a,5,7a-hexahydro>lH- 
cyclopenta[b]pyridine, prepared as described in J. Org. Chem. (1996) 61(1 1), 3584-3585, maybe 
treated with a hydroborating reagent such as, but not limited to, diborane or 9- 
borabicyclo[3.3.1]nonane followed by treatment with hydrogen peroxide and aqueous sodium 
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hydroxide to provide stereoisomeric alcohols, (cis)-l-[(4-methylphenyl)sulfonyl]octahydro-lH- 
cyclopenta[b]pyridin-6-ol and (cis>l-[(4-inethylphenyl)sulfonyl]octahydro-lH- 
cyclopenta[b]pyridin-7-ol. The alcohols may be separated using chromatographic methods 
known to those of skill in the art of organic chemistry. The alcohols may be treated with sodium 
naphthalenide and then treated with di-tert-butyl dicarbonate to provide tert-butyl (cis>6- 
hydroxyoctahydro-lH-cyclopenta[b]pyridine-l-carboxylate or tert-butyl (cis)-7- 
hydroxyoctahydro-lH-cyclopenta[b]pyridine-l-carboxylate. The alcohols may be oxidized 
under Swem conditions (DMSO/oxalyl chloride/triethylamine) to provide the corresponding 
ketones, tert-butyl (cis)-6-oxooctahydro-lH-cyclopenta[b]pyridine-l-carboxylate or tert-butyl 
(cis)-7-oxooctahydro-lH-cyclopenta[b]pyridine-l-carboxylate. tert-Butyl (cis)-6-oxooctahydro- 
lH-cyclopenta[b]pyridine-l-carboxylate may be processed as described in Schemes 2-8 to 
provide azabicycles of general formula (88), (89), (90), (91) and (92). tertButyl (cis)-7- 
oxooctahydro-lH-cyclopenta[b]pyridine-l-carbo^late may be processed as described in 
Schemes 2-8 to provide azabicycles of general formula (93), (94), (95) and (96). 



Scheme 22 




An alternative method of preparing azabicycles of general formula (88), (89), (90), (91) 
and (92), wherem R is aryl or heterocycle, is alkyl and Ri is as defined in formula (I), may be 
used as described in Scheme 22. l-[(4-Methylphenyl)sulfonyl]-l,2,3,4,4a,5-hexahydro-6It 
cyclopenta[b]pyridin-6-one, prepared as described in J. Org. Chem. (1996) 61(16), 554a5552, 
may be treated with a transition metal catalyst such as, but not limited to, palladiimi on carbon 
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under a hydrogen atmosphere and then treated with a reducing agent such as, but not limited to, 
sodium borohydride to provide stereoisomeric alcohols. The stereoisomeric alcohols may be 
treated with sodium naphthalenide and then treated with di-tert-butyl dicarbonate to provide the 
N-boc protected stereoisomeric alcohols. The N-boc protected stereoisomeric alcohols may be 
oxidized under Swera conditions (DMSO/oxalyl cWoride/triethylamine) to provide tert-butyl 
(cis)'6-oxooctahydro-lH-cyclopenta[b]pyridine.l-carboxylate. tert-Butyl (cis>6-oxooctahydro- 
lH-cyclopenta[b]pyridine-l-carboxylate may be processed as described m Schemes 2-8 to 
provide azabicycles of general formula (88), (89), (90), (91) and (92). 



Azabicycles of general formula (94), (95), (96) and (97), wherem R is aryl or heterocycle, 
R' is aOsyl and Ri is as defined in formula (0, may be prepared as desaribed in Scheme 23. 
Benzyl (trans>5-oxooctahydro-2H-cyclopenta[clpyridine-2-carboxylate, prepared as described 
in Eur. J. Med. Chem. (1991) 26, 889-906, maybe processed as described in Schemes 2-8 to 
provide azabicycles of general formula (94), (95), (96) and (97). 



Scheme 23 
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Scheme 24 




(98) (99) (100) (101) 



Azabicycles of general formula (98), (99), (100) and (101), wherein R is aiyl or 
heterocycle, R' is alky! and Ri is as defined in formula (I), may be prepared as described in 
Scheme 24. Benzyl (trans)-S-oxooctahydro-2H-cyclopenta[c]pyridine-2-carboxylate, prepared 
as described in Eur. L Med. Chem. (1991) 26, 889-906, may be epimerized with a base such as, 
but not limited to, triethylamine to provide benzyl (cis)-S-oxooctahydro-2H* 
cyclopenta[c]pyridine-2-carboxylate. Ben^l (cis)-5-oxooctahydro-2H-cyclopenta[c]pyridine-2- 
carboxylate may be processed as described in Schemes 2-8 to provide azabicycles of general 
formula (98), (99), (100) and (101). 



Scheme 25 



2)^^-^^*^ (^^^^r^^\^ Schemes 2-8 



HN,,^^^^-^ b-^ 3)Boc20 Boc 

^.0« , .O^ «.^0>« p,.OC>^ ,>nCCv. 

(103) (104) (105) (106) (107) 

Azabicycles of general formula (103), (104), (105), (106) and (107), wherein R is aryl or 
heterocycle, R is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 25. (cis)-Hexahydro-spiro[6H-cyclopenta[c]pyridine-6,2 -[l,3]dioxolan]-3(2H)-one, 
prepared as described in Tetrahedron: Asymmetry (1997) 8(17), 2893-2903 may be treated with 
a reducing agent such as, but not limited to, borane tetrahydrofuran complex or lithium 
aluminum hydride, treated with aqueous acid and then treated with di-tert-butyl dicarbonate to 
provide tert-butyl (cis)-6-oxooctahydro-2H-cyclopenta[c]pyridine-2-carboxylate. tert-Butyl 
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(cis>6-oxooctahydro-2HH:yclopenta[c]pyridine-2-^rbo^^ may be processed as described in 
Schemes 2-8 to provide azabicycles of general fonnula(103), (104), (105), (106) and (107). 



Scheme 26 
H 




Azabicycles of genial fonnula (109), (110), (1 1 1) and (112), wherein R is aiyl or 
heterocycle, R' is alkyl and R| is as defined in formula (I), may be prepared as described in 
Scheme 26. Benzyl (trans)-7-oxooctahydrp-2H-cyclopenta[c]pyridine-2KJarbo^late, prepared 
as described in Eur. J. Med. Chem. (1991) 26, 889-906, may be processed as described in 
Schemes 2-8 to provide azabicycles of general fonnula (109), (1 10), (1 1 1) and (1 12). 



Scheme 27 




Schemes 2-8 



Cbz" 




(114) (116) (116) (117) 

Azabicycles of general fonnula (1 14), (115), (1 16) and (1 17), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined m fcnnula (I), may be prepared as described in 
Scheme 27. Benzyl (trans>7-oxooctahydro-2H-cycIopenta[c]pyridme-2-carboxylate, prepared 
as described in Eur. J. Med. Chsm. (1991) 26, 889-906, may be epimerized with a base such as, 
but not limited to, trietbylamine to provide benzyl (cis>7-oxooctahydro-2H- 
cyclopenta[c]pyridine-2-carboxylate. Ben2yl (cis>7-oxooctahydr(>-2H-cycIopenta[c]pyridine-2- 
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carboxylate may be processed as described in Schemes 2-8 to provide azabicycles of general 
formula (1 14), (115), (116) and (1 17). 



Scheme 28 




(119) (120) (121) (122) 



Azabicycles of general formula (1 19), (120), (121) and (122), wherein R is aryl or 
heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 28. tert-Bu^l (trans)-5-oxooctahydro-l(2H)-quinolinecarboxylate, prepared as 
described in J. Med. Chem. (1991) 34(9), 2736-2746, may be processed as described m Schemes 
2-8 to provide azabicycles of general formula (1 19), (120), (121) and (122). 



Scheme 29 




(124) (125) (126) (127) 

Azabicycles of general formula (124), (125), (126) and (127), wherein R is aryl or 
heterocycle, R' is alkyl and Rj is as defined in formula (I), may be prepared as described in 
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Scheme 29. tert-Butyl (ds)-5-oxooctahydro-l(2H)^uinoIinecarboxylate, prepared as described 
in J. Med. Chem. (1991) 34(9), 2736-2746, may be processed as described in Schemes 2-8 to 
provide azabicycles of general fonnula (124), (125), (126) and (127). 



Scheme 30 




CJ^R Ct^R C^^r" CJ^r^ CJ^r 

'H d" d'' o" 

K-j R-j R-| K-j R-^ 

(134) (135) (136) (137) (138) 

Azabicycles of general fonnula (129), (130), (131), (132), (133), (134), (135), (136), 
(137) and (138), wherein R is aryl or heterocycle, R* is alkyl and Ri is as defined in fonnula (I), 
may be prepared as described in Scheme 30. (trans)- 1 ,2,3,4,4a,5,8,8aOctahydroquinoline, 
prepared as described in J. Med. Chem. (1999) 42(15), 2862-2869, may be treated with di-tert- 
butyl dicarbonate in a solvent such as, but not limited to, THF or 1,4-dioxane to provide tert- 
butyl (trans>3,4,4a,5,8,8arhexahydro-l(2H><iuinolinecarboxylate. tert-Butyl (trans)- 
3,4,4a,5,8,8a-hexahydro-l(2H>quinolinecarboxylate may be processed as described in Scheme 
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21 to provide ketones tert-butyl (trans>6-oxooctahydro-l(2H)-qiimolinecarboxylate and tert- 
butyl (trans>7-oxooctahydro-l(2H)-quinolinecarboxylate. The ketones may be separated using 
methods known to those of skill in the art of organic chemistiy such as, but not limited to, 
chromatography. tertrButyl (traro)-6-oxooctahydro-l(2H)-quinolmecarbo3Q^latemay be 
processed as described in Schemes 2-8 to provide azabicycles of general formula (129), (130), 
(131), (132) and (133). tert-Butyl (trans)-7-^xooctahydro-l(2H)-qiiinolinecarboxyIate may be 
processed as described in Schemes 2-8 to provide azabicycles of general formula (134), (135), 
(136), (137) and (138). 



Scheme 31 
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Azabicycles of general formula (139), (140), (141), (142), (143), (144), (145), (146), 
(147) and (148), wherein R is aryl or heterocycle, R* is alkyl and Ri is as defined in fonnula (I), 
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may be prepared as described in Scheme 31. (cis>l,2,3A4a,5,8,8a.Octahydroquinoline, 
prepared as described in J. Med. Chem. (1999) 42(15), 2862-2869, may be treated with di-tert- 
butyl dicarbonate in a solvent such as, but not limited to,THF or 1,4-dioxane to provide tert- 
butyl (cis>3,4,4a,5,8,8a4iexahydro-l(2H>quinolinecarboxylate. tert-Butyl (cis)-3,4,4a,5,8,8ar 
hexahydro-l(2H)-quinolinecarboxylate may be processed as described in Scheme 21 to provide 
ketones tert-butyl (cis)-6<)xooctahydro-l(2H)-quinolinecarboxylate and tert-butyl (cis)-7- 
oxooctahydro-l(2H)-quinolinecarboxylate. The ketones may be separated using methods known 
to those of skill in the art of organic chemistry such as, but not limited to, chromatography. tert- 
Butyl (cis>6-oxooctahydro-l(2H)-quinolinecaiboxylate may be processed as described in 
Schemes 2-8 to provide azabicycles of general formula (139), (140), (141), (142) and (143). tert 
Butyl (cis>7-oxooctahydro-l(2H)-quinolinecarboxylate may be processed as described in 
Schemes 2-8 to provide azabiQ^cles of general formula (144), (145), (146), (147) and (148). 



Scheme 32 




(150) (151) (152) (163) 



Azabicycles of general formula (150), (151), (152) and (153), wherein R is aryl or 
heterocycle, R' is alkyl and R\ is as defined in formula (I), may be prepared as described in 
Scheme 32. 8-Quinolinol, purchased from Aldrich, may be treated witha platinum catalyst such 
as, but not limited to, platinum on carbon under a hydrogen atmosphere to provide (cis> 
decahydro-8-quinoBnol. (cis>Decahydro-8-quinolinol may be treated with a nitrogen protecting 
group reagent such as, but not limited to, di-tert-buty 1 dicarbonate and then oxidized under 
Swem conditions to provided tert-butyl (cis>8-oxooctahydro-l(2H)-quinolmecarboxylate. tert- 
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Butyl (cis>8-oxooctahyclro-l(2H)-quinolinecarboxyIate may be processed as descaribed in 
Schemes 2-8 to provide azabicycles of general formula (150), (151), (152) and (153). 



Scheme 33 




(155) (156) (157) (158) 

Azabicycles of general formula (155), (156), (157) and (158), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 33. (trans>2-Benzyloctahydro-5(lH)-isoquinolinone, prepared as described in J. Am. 
Chem. Soc. (1991) 1 13(23), 8863-8878, may be treated witha metal catalyst such as, but not 
limited to, palladium on carbon under a hydrogen atmosphere in the presence of di-tert-butyl 
dicarbonate to provide tert-butyl (trans)-5-oxooctahydro-2(lH>isoquinolinecarboxylate. tert- 
Bvrtyl (trans)-5-oxooctahydro-2(lH)-isoquinolinecarboxylate may be processed as described in 
Schemes 2-8 to provide azabicycles of general formula (155), (156), (157) and (158). 



Scheme 34 




(160) (161) (162) (163) 

Azabicycles of general formula (160), (161), (162) and (163), wherein R is aryl or 
heterocycle, R' is alkyl and Ri is as defined in formula (I), may be priq^ared as described in 
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Scheme 34. (cis)-Decahydro-5-isoquinolinoI hydrobromide, prepared as described in J. Med. 
Chem. (1968) 1 1(5), 997-100, may be treated with di-tert-butyl dicarbonate and then oxidized 
under Swem conditions to provide tert-butyl (cis)-5-oxooctahydro-2(lH)- 
isoquinolinecarboxylate. tert-Butyl (cis>5-oxooctahydro-2(lH)-isoquinolinecarboxylate may be 
processed as described in Schemes 2-8 to provide azabicycles of general formula (160), (161), 
(162) and (163). 

Scheme 35 




(165) (166) (167) (168) (169) 



Azabicycles of general formula (165), (166), (167), (168) and (169), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 35. (cis)-2-Benzyloctahydro-6(2H)-isoquinolinone, prepared as described in J. Med. 
Chem. (1987) 30(7), 1210-1214, may be treated with a transition metal catalyst such as, but not 
limited to, palladium on carbon under an atmosphere of hydrogen in the presence of dttert-butyl 
dicarbonate to provide tert-butyl (cis>6-oxooctahydro-2(lH)-isoquino]inecarboxylate. tert-Butyl 
(cis)-6-oxooctahydro-2(lH)-isoquinolinecarboxylate may be processed as described in Schemes 
2-8 to provide azabicycles of general formula (165), (166), (167), (168) and (169). 
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Scheme 36 
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Azabicycles of general formula (171), (172), (173), (174) and (175), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 36. (trans>2-Ben2yloctahydro-6(2H)-isoquinolinone, prepared as described in J. Med. 
Chem. (1987) 30(7), 1210-1214, may be treated with a transition metal catalyst such as, but not 
limited to, palladium on carbon under an atmosphere of hydrogen in the presence of di-tert-butyl 
dicarbonate to provide tert-butyl (trans>6-oxooctahydro-2(lH)-isoquinolinecarboxylate. tert- 
Butyl (trans)-6-oxooctahydro-2(lH)-isoquinolinecarboxylate may be processed as described in 
Schemes 2-8 to provide azabicycles of general formula (171), (172), (173), (174) and (175). 

Scheme 37 




(177) (178) (179) (180) (181) 



A2abicycles of general formula (177), (178), (179), (180) and (181), wherein R is aiyl or 
heterocycle, R' is alkyl and Ri is as defined in formula ([), may be prepared as described in 
Scheme 37. Ethyl (cis>7-oxooctahydro-2(lH)-isoquinolinecarboxylate, prepared as described in 
J. Am. Chem. Soc. (1998) 120(41), 10676-10686, may be processed as described in Schemes 2-8 
to provide azabicycles of general formula (177), (178), (179), (180) and (181). 
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Scheme 38 

H 



Schemes 2-8 
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R.'H^R R,'CfX„ p .Cp<°H ^XX)<s" p,^Cpi, 

(182) (183) (184) (185) (186) 

A2abiqycles of general fonnula (182), (183), (184), (185) and (186), wherein R is aiyl or 
heterocycle, R* is alkyl and Ri is as defined m fonnula (I), may be prepared as described in 
Scheme 38. Efliyl (trans>7-oxooctahydro-2(lH>isoquinolinecarbo3o^late, prepared as described 
in J. Am. Chem. Soc. (1998) 120(41), 10676-10686, may be processed as described in Schemes 
2-8 to provide azabicycles of general foimula (182), (183), (184), (185) and (186). 
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Azabicycles of general formula (188), (189), (190) and (191), wherein R is aryl or 

heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 

Scheme 39- (trans>2-Methyloctahydro-8(2H>isoquinolinone, prepared as described in J. Org. 

Chem. (1974) 39(22), 3210-3215, may be treated with 1-chloroethyl chloroformate followed by 

methanol and then treatment with di-tert-butyl dicarbonate to provide tert-butyl (trans>8- 

oxooctahydro-2(lH)-isoquinolinecarboxylate. tert-Butyl (trans)-8-oxooctahydro-2(lH)- 

isoquinolinecarboxylate may be processed as described in Schemes 2-8 to provide azabicycles of 

general fonnula (188), (189), (190) and (191). 
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Scheme 40 




Azabicycles of general formula (192), (193), (194) and (195), wherein R is aryl or 
heterocycle, R* is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 40. (cis>2-Benzyldecahydro-8-isoquinolinol, prepared as described in Telrahedron Lett. 
(1998) 39(29), 5185-51 88, may be treated with a metal catalyst such as, but not limited to, 
palladium on carbon under a hydrogen atmosphere in the presence of di-tert-butyl dicarbonate 
and then oxidized with pyridinium dichromate (PDC) to provide tert-butyl (cis>8-oxooctahydro- 
2(lH>isoquinolinecarboxylate. tert-Butyl (cis)-8-oxooctahydro-2(lH)-isoquinolinecarboxylate 
may be processed as described in Schemes 2-8 to provide azabicycles of general formula (192), 
(193), (194) and (195). 



Ts-N ^ 



Scheme 41 
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.OH X) 



K K n 

(197) (198) (199) (200) 

Azabicycles of genwal fonnula (197), (198), (199) and (200), wherein R is aiyl or 
heterocycle, R* is all^l and Ri is as de&ied in fonnula (I), may be prepared as described in 
Schrane 41. (cis>3-[(4-Methylphenyl)sulfonyl]-3-azabicyclo[3.2.0]heptan-6-one, prepared as 
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described in Heterocycles (1989) 28(1), 29-32, may be treated with a reducing agent such as, but 
not limited to, sodium borohydride to provide stereoisomeric alcohols. The stereoisomeric 
alcohols may be treated with sodium naphthalenide and then treated with di-tert-butyl 
dicarbonate to provide N-boc protected stereoisomeric alchols. The H-boc protected 
stereoisomeric alcohols may be oxidized agent under Swem conditions (DMSO/oxalyl 
chloride/triethylamine) to provide tert-butyl (cis)-6-oxo-3-azabicyclo[3.2.01heptane-3- 
carboxylate. tert-Butyl (cis)-6-oxo-3-azabicyclo[3.2.0]heptane-3-carboxylate may be processed 
as described in Schemes 2-8 to provide azabicycles of general formula (197), (198), (199) and 
(200> 



Scheme 42 
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(201) (202) (203) (204) 

Azabicycles of general formula (201), (202), (203) and (204), wherein R is aryl or 

heterocycle, K is alkyl and Ri is as defined in formula (I), may be prepared as described in 

Scheme 42. (cis)-2-[(4-Methylphenyl)sulfonyl]-2-azabicyclo[3.2.0]heptan-7-one, prepared as 

described in Heterocycles (1989) 28(1), 29-32, may be processed as described in Scheme 41 to 

provide tert-butyl (cis)-7-oxo-2-azabicyclo[3.2.0]heptane-2-carboxylate. tert-Butyl (cis)-7-oxo- 

2-azabicyclo[3.2.0]heptane-2-carboxylate may be processed as described in Schemes 2-8 to 

provide azabicycles of general fonnula (201), (202), (203) and (204). 
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Scheme 43 




R-l R-i Rj Ri 

(205) (206) (207) (208) 



Azabicycles of general fonniila (205), (206), (207) and (208), wherein R is aryl or 
hetetocycle, R' is alky] and Rj is as defined in formula (I), may be prepared as described in 
Scheme 43. (cis)-2-[(4-Melhylphenyl)sulfonyl]-2-azabicycIo[3.2.0]heptan-6-one, prepared as 
described in Tetrahedron Lett. (1993) 34(1), 27-30, may be processed as desaribed in Scheme 41 
to provide tert-butyl (cis>6-oxo-2-azabicyclo[3.2.0]heptane-2-carbo3qrlate, tert-Butyl (cis)-6- 
oxo-2-azabicyclo[3.2.0]heptane-2-carboxylate may be processed as described in Schemes 2-8 to 
provide azabiqrcles of general formula (205), (206), (207) and (208). 
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I I \=:o Schemes 2-8 

Boc^ 




Azabicycles of general fonnula (210), (21 1), (212), (213), (214), (215), (216), (217) and 
(218), wherein R is aiyl or heterocycle, R' is eSkyl and Ri is as defined in fonnula (I), may be 
prepared as described in Scheme 44. (cis)-6-A2abicyclo[3.2.0]hept-.2-en-7-one, prepared as 
described in Tetrahedron Lett (1999) 40(15), 4857-4860, may be treated with lithium aluminum 
hydride (LAH) followed by di-tert-butyl dicarbonate and then treatment with a hydroboratmg 
agttit such as, but not limited to, 9-borabicyclo[3.3.1]nonane to provide a stereoisomeric mixture 
of alcohols, tert-butyl (cis>2-hydroxy-6-azabicyclo[3.2.0]heptane-6-carboxyIate and tert-butyl 
(cis)-3-hydro5iy-6-azabi<^clo[3.2.0]heptane-6-carboxylate. The alcohols may be separated using 
methods known to those of skill in the art of organic chemistiy such as, but not limited to, 
chromatography and then oxidized under Swem conditions to provide the corresponding ketones. 
tert-Butyl (cis>2-oxo.6-azabicyclo(3.2.0]heptane-6-carboxylate may be processed as described 
in Schemes 2-8 to provide azabicycles of general formula (210), (211), (212) and (213). ten 
Butyl (cis>3-oxo-6-azabicyclo[3.2.0]heptane-6-carboxylate may be processed as described m 
Schemes 2-8 to provide azabicycles of general formula (214), (215), (216), (217) and (218). 
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Schemes 2-8 



(220) ^ (221) (222) ^ (223) 

Azabicycles of general formula (220), (221), (222) and (223), wherein R is aryl or 
heterocycle, R' is allqrl and Ri is as defined in formula (T), may be prepared as described in 
Scheme 45. (cis)-6-AzabicycIo[3.2.0]hept-3-en-7-one, prepared as described in Tetrahedron 
Lett. (1985) 26(16), 1907-1910, may be treated with lithium aluminum hydride (LAH) followed 
by di-tert-butyl dicarbonate and then treatment with a hydroborating agent such as, but not 
limited to, ^borabicyclo[3.3.1]nonane to provide a stereoisomeric mixture of alcohols, tert-butyl 
(cis)-3-hydroxy-6-azabicycIo[3.2.0]heptane-6-carboxylate and tert-butyl (cis)-4-hydroxy-6- 
azabicyclo[3.2.0]heptane-6-carbo^late. The alcohols may be separated using methods known 
to tiiose of ^11 in the art of organic chemistry such as, but not limited to, chromatography and 
then oxidized under Swem conditions to provide the corresponding ketones. tert-Butyl (cis)-4- 
oxo-6-a2abicyclo[3.2.0]heptane-6-carbo^late may be processed as described in Schemes 2-8 to 
provide azaWcycles of general formula (220), (221), (222) and (223). 
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Scheme 46 
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Schemes 2-8 

(230) (231) (232) (233) (234) 

Azabicycles of general formula (225), (226), (227), (228), (229), (230), (231), (232), 
(233) and (234), wherein R is aiyl or heterocycle, R* is alkyl and Ri is as defined in formula (I), 
may be prepared as described in Scheme 46. (cis)«7-Azabicyclo[4.2.0]oct-3-en-8-one, purchased 
from Maybridge or prepared as described in J. Am. Chem. Soc. (1968) 90(14), 3897-3898, may 
be treated with lithium aluminum hydride followed by di-tert-butyl dicarbonate and then 
treatment with a hydroborating agent such as, but not limited to, 9-borabicycIo[3.3.1]nonane to 
provide a stereoisomeric mixture of alcohols, tert-butyl (cis)-3-hydroxy-7- 
azabicyclo[4.2.0]octane-7-carboxylate and tert-butyl (cis)-4-hydroxy-7-azabicycIo[4.2.0]octane- 
7-carbo^late. The alcohols may be separated using methods known to those of skill in the art of 
organic chemistry such as, but not limited to, chromatography and then oxidized under Swem 
conditions to provide the corresponding ketones. tert-Butyl (cis)-3-oxo-7- 
azabicyclo[4.2.0]octane-7-carboxylate may be processed as described in Schemes 2-8 to provide 
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azabicycles of general formula (225), (226), (227), (228) and (229). tert-Butyl (cis)-4-oxo-7- 
azabicyclo[4.2.0]octane-7-carboxylate may be processed as described in Schemes 2-8 to provide 
azabicycles of general formula (230), (231), (232), (233) and (234). 



Scheme 47 




Azabicycles of general formula (234), (235), (236) and (237), wherein R is aryl or 
heterocycle, R' is alkyl and Rj is as defined in formula (I), may be prepared as described in 
Scheme 47. (cis)-7-Azabicyclo[4.2.0]oct-4-en-8-one, prepared as described in J. Chem. Soc, 
Perkin Trans. I (1977) 874-884, may be treated with lithitmi aluminum hydride followed by di- 
tert-butyl dicarbonate and then treatment with a hydroborating agent such as, but not limited to, 
.9-borabicyclo[3.3.1]nonane to provide a stereoisomeric mixture of alcohols, tert-butyl (cis>4- 
hydroxy-7-azabicyclo[4.2.0]octane-7-carboxylate and tert-butyl (cis)-5-hydroxy-7- 
azabicyclo[4.2.0]octane-7-carboxylate. The alcohols may be separated using methods known to 
those of skill in the art of organic chemistry such as, but not limited to, chromatography and then 
oxidized under Swem conditions to provide the corresponding ketones. tert-Butyl (cis)-5-oxo-7- 
azabicycIo[4.2.0]octane-7-carboxylate may be processed as described in Schemes 2-8 to provide 
azabicycles of general formula (234), (235), (236) and (237). 
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Azabicycles of general formula (239), (240), (241) and (242), wherein R is aiyl or 

heterocycle, R' is alkyl and K\ is as defined in formula (I), may be prepared as described in 

Scheme 48. Benzyl 4-oxo-3,4-dihydrol(2H)-pyridinecarboxylate, prepared as described in J. 

Chem. See, Perkin Trans. I (1977) 874-884, may be treated with benzyl vinyl ether in a 

photochemical [2+2] cycloaddition to provide benzyl (cis)-8-(benzyloxy)-5-oxo-2- 

azabicyclo[4.2.0]octane-2-carboxylate using methodology described in Helv. Chim. Acta (1991) 

74, 163-177. Benzyl (cis)-8-(benzyloxy)-5-oxo-2-azabicyclo[4.2.0]octane-2-carboxylate, may 

be treated with 1,2-ethanediol and boron trifluoride diethyl etherate and tiien treated with Raney 

nickel to provide (cis)-2-azabicyclo[4.2.0]octan-8-ol. (cis)-2-Azabicyclo[4.2.0]octan-8-ol may 

be treated with a metal catalyst such as, but not limited to, palladium on carbon imder a hydrogen 

atmosphere in the presence of di4ert-butyl dicarbonate and then oxidized imder Swem 

conditions to provide tert-butyl (cis)-8-oxo-2-azabicyclo[4.2.0]octane-2-carboxylate. tert-Butyl 

(cis)-8-oxo-2-azabicyclo[4.2.0]octane-2-carboxylate may be processed as described in Schemes 

2-8 to provide azabicycles of general formula (239), (240), (241) and (242). 
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Azabicycles of general formula (244), (245), (246) and (247), wherein R is aryl or 
heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 49. tert-Butyl (cis>8-hydroxy-2-azabicyclo[4.2.0]octane-2-carboxylate, prepared as 
described in Scheme 48, may be treated with methanesulfonyl chloride and a base such as, but 
not limited to, triethylamine to provide tert-butyl (cis>2-azabicyclo[4.2.0]oct-7-ene-2- 
carboxylate. tert-Butyl (cis>2-azabicyclo[4.2.0]oct-7-ene-2-carboxylate may be treated with a 
borane reagent such as, but not limited to, 9-borabicyclo[3.3.1]nonane and then basic hydrogen 
peroxide to provide a mixture of stereoisomeric alcohols. The alcohols may be separated using 
methods known to those of skill in the art of organic chemistry such as, but not limited to, 
chromatogr^hy and then oxidized under Swem conditions to provide the corresponding ketones. 
tert-Butyl (cis>7-oxo-2-azabicyclo[4.2.0]octane-2-carboxylate may be processed as described in 
Schemes 2-8 to provide azabicycles of general formula (244), (245), (246) and (247). 
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Azabiqrcles of general fonnula (249), (250), (251) and (252), wherein R is aiyl or 
heterocycle, R' is alkyl and Ri is as defined in formula (I), may be prepared as described in 
Scheme 50. 3-[(4-Methylphenyl)siilfonyl]-3-azabicyclo[4.2.0]octan-8-one, prepared as 
described in Heterocycles (1989) 28(1), 29-32, may be treated with a reducing agent such as, but 
not limited to, sodiimi borohydride followed by sodium naphtfaalenide to remove the N-tosyl 
protecting group. The amine may be treated with di4ert-dicarbonate and then oxidized under 
Swem conditions pMSO/oxalyl chloridc/triethylamine) to provide to provide tert-butyl (cis)-8- 
oxo-3-azabicyclo[4.2.0]octane-3-carboxylate. tert-Butyl (cis)-8-oxo-3-azabicyclo[4.2.0]octane- 
3-carboxylate may be processed as described in Schemes 2-8 to provide azabicycles of general 
fonnula (249), (250), (251) and (252). . . 
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Azabicycles of general fonnula (254), (255), (256) and (257), wherein R is aiyl or 
heterocycle, R' is allg^l and R] is as defined in fonnula (I), may be prepared as described in 
Scheme 51. 3-[(4-Methylphenyl)sulfonyl]-3-azabicyclo[4.2.0]octan-7-one may be prepared 
from commercially available 4-aminobutyric acid utilizing synthetic methodology described in 
Heterocycles (1989) 28(1), 29-32. 4-Ammobutyric acid may be treated with 4- 
methyltoluenesulfonyl chloride to provide the N-protected butyric acid. The N-protected butyric 
acid may be treated with pyrrolidine and a chloroformate such as, but not limited to, 
isobutylchloroformate to provide the amide. The amide may be treate with a strong base such as, 
but not limited to, sodium hydride and allyl bromide to provide N-allyl-4-methyl-N-[4-oxo-4-(l- 
pyrrolidinyl)butyl]benzenesulfonamide. N-Allyl-4-methyl-N-[4-oxo-4-(l - 
pyrrolidiiiyl)butyl]benzenesulfonamide may be treated with tdlfluorometfaanesulfonyl anhydride 
and a base such as, but not limited to, coilidine to provide the iminium 2+2 product \)\diich may 
be treated with water to provide (cis>3*[(4-metfayIphenyl)sulfonyl]-3-azabicyclo[4.2.0]octan-7- 
one. (cis>3-[(4-Me1fayIphenyl)sulfonyI]-3-azabicyclo[4.2.0]octanr7-one may be treated with a 
reducmg agrat such as, but not limited to, sodium borohydride to provide stereoisomeric 
alcohols. The stereoisomeric alcohols may be processed as described in Scheme 41 to provide 
the N-b9C protected stereoisomeric alcohols. The N-boc protected stereoisomeric alcohols may 
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be oxidized imder Swem conditions (DMSO/oxalyl chloride/triethylamine) to provide tert-butyl 
(cis)-7-oxo-3-azabicyclo[4.2.0]octane-3-carboxylate. tert-Butyl (cis)-7-oxo-3- 
azabicyclo[4.2.0]octane-3-carboxylate may be processed as described in Scheme 2-8 to provide 
azabicycles of general formula (254), (255), (256) and (257). 

The compounds and processes of the present invention will be better understood by 
reference to the following Examples, which are intended as an illustration of and not a limitation 
upon the scope of the invention. 

Example 1 

(cis)-5-(6-chloro-3-pyridinyl)- 1 ,2.3.3a>4,6a-hexahvdrocvclopentarc1pvrrole hydrochloride 

Example lA 
(cisV2J,3a,4J,7a-hexahydro-lH-isoindole 
A suspension of lithiimi aluminum hydride (21.4 g, 0.562 mol) in THF (700 mL) at room 
temperature was treated with cis-l,2,3,6-tetrahydrophthalimide (Aldrich; 37 g, 0.245 mol) in 
small portions. The reaction mixture was stirred at 60 °C overnight then cooled to room 
temperature and quenched carefiilly by the sequential addition of water (22 mL), THF (22 mL), 
15% aqueous KOH (22 mL), and water (80 mL). The mixture was diluted with diethyl ether 
(100 mL), stirred at room temperature for 1 hour, and then filtered (methylene chloride wash). 
The filtrate was concentrated under reduced pressure to provide the titie compound as an oil 
(26.1g). 'H NMR (CDCI3, 300 MHz) 8 1.76-2.02 (m, 2H), 2.10-2.33 (m, 3H), 2.34-2.56 (m, 
2H), 2.61-2.79 (m, 2H), 2.87-3.17 (m, 2H), 5.53-6.03 (m, 2H); MS (DCI/NH3) m/z 124 QA+Hf. 

Example IB 

tert-butyl (cis)-l ,3.3a,4,7Ja-hexahvdrO'2H-isoindole-2-carboxylate 
The product from Example 1 A (26 g, 0.21 mol) in methylene chloride (250 mL) at 0 °C 
was treated with di-tert-butyl dicarbonate (46.1 g, 0.21 mol). The solution was stirred for 30 
mmutes at 0 ""C and then 2 hours at ambient temperature. The reaction mixture was partitioned 
between methylene chloride and saturated aqueous sodium bicarbonate. The organic extract was 
washed with saturated aqueous sodium bicarbonate and brine, dried over Na2S04, filtered and 
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the filtrate was concentrated under reduced pressure. The residue was purified by 
chromatography (Si02, 15% ethyl acetate/hexane) to provide the title compound (36 g). \l 
NMR (CDCI3, 300 MHz) 5 1 .45 (s, 9 H), 1 .84-1 .99 (m, 2H), 2. 1 1-2.40 (ra, 4H), 3.07 (m, IH), 

3.18 (m, IH), 3.33-3.53 (m, 2H), 5.60 (bs, 2H); MS (DCI/NHi) m/z 224 (M+H)"^. 

Example IC 

tert-butyl (cis)-3,4-bis(carboxvmethy 1)- 1 -pyrrolidinecarboxylate 
The product from Example IB (36 g, 0.16 mol) in carbon tetrachloride (360 mL), 
acetonitrile (360 mL), and water (540 mL) was treated with sodium periodate (138 g, 0.645 mol) 
followed by catalytic rutheniimi (IV) oxide hydrate (0.885 g, 0.0066 mol). The mixture was 
stirred vigorously for 24 hours at ambient temperature then diluted with methylene chloride (500 
mL) and water (100 mL), and filtered through diatomaceous earth. The filtrate was pass through 
a small plug of SiOi (methylene chloride wash), then evaporated imder reduced pressure. The 
solid was crystallized firom diethyl ether to provide the title compound (23.3 g). NMR 
(CD3OH, 300 MHz) 5 1.45 (s, 9H), 2.18-2.32 (ra, 2H), 2.37-2.52 (m, 2H), 2.52-2.76 (m, 2H), 
3.05-3.21(m, 2H), 3.35-3.56 (m, 2H), 3.79-3.89 (m, IH), 6.1 1 (m, IH); MS (DCI/NH3) m/z 288 
(M+H)^. 

Example ID 

tert-butyl (cis)-5-oxohexahydrocyclopentarclpyrrole-2(lH)-carboxylate 
The product firom Example IC (23 g) in acetic anhydride (140mL) was treated with 
sodium acetate (5.3 g, 0.065 mol). The reaction mixture was stirred at 120 °C for 3 hours then 
cooled to ambient temperature, filtered (diethyl ether wash) and the filtrate was evaporated \mder 
reduced pressure. The residue was purified by chromatography (SiOa, 30% ethyl acetate/hexane) 
to provide the title compound (1 1.7 g). 'H NMR (CDCI3, 300 MHz) 5 1.45 (s, 9H), 2.12 (m,lH), 

2.19 (m, IH), 2.44 (m, IH), 2.51 (m, IH), 2.93 (m, 2H), 3.22 (m, 2H), 3.65 (m, 2H); MS 
(DCI/NH3) m/z 226 (M+H)^. 

Example IE 
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tert-butyl S-hvdroxv-S-(3-pvridinvl)hexahydrocvclopeDtarc1pvrrole-2( lH)-carboxv]ate 
2-Chloro-5-iodopyridine (1.38 g, 5.75 mmol), prepared as described in Tetrahedron 
Letters, 34, 7493-7496 (1993), in THF (7 mL) was treated with ivbutyl lithium (2.5M solution in 
hexanes, 2.30 mL, 5.75 mmol) dropwise over 20 minutes at -78 **C. After stirring at -78 ""C for 
40 minutes, the mixture was treated dropwise with the product from Example ID (0.259 g, 1.15 
mmol) in diethyl ether (3 mL) dropwise. The reaction mixture was stirred at -78 for 30 
minutes and then allowed to warm to 0 **C. The mixture was quenched with saturated aqueous 
ammonium chloride and allowed to warm to room temperature. The mixture was partitioned 
between ethyl acetate and saturated aqueous ammonium chloride. The organic extract was 
separated, washed with saturated ammonium chloride, water, brine, dried over Na2S04, filtered 
and the filtrate was concentrated under reduced pressure. The residue was purified by 
chromatography (Si02, 50% ethyl acetate/hexane) to provide the title compound (0.255 g). MS 
(DCI/NH3) m/z 339 (M+H)^ 

Example IF 

tert-butyl(cisV5-(6-chloro-3-pvridinyn-3,3a,4,6a4etrahydrocvclopentarclpyrrole-2(l^ 

carboxylate 

The product fi-om Example IE (0.098 g, 0.290 mmol) in methylene chloride (4 mL) was 
treated with methanesulfonyl chloride (0.045 mL, 0.58 mmol), triethylamine (0.080 mL, 0.609 
nunol) and catalytic DMAP (0.001 g). After stirring at ambient temperature for 16 hours, the 
volatiles were evaporated under reduced pressure. The residue was purified by chromatography 
(Si02, 50% ethyl acetate/hexane) to provide the title compound (0.036 g, 39%). MS (DCI/NH3) 
m/z321(M+H)\ 

Example IG 

(cis)-5-(6-cMoro-3-pvridinvlVL233a.4,6a-hexahydrocyclopentarc1pyrrole hydrochloride 
The product fi^om Example IF (0.036 g, 0. 1 12 mmol) in methanol (1 mL) was treated 
with a IM solution of HCl m diethyl ether (2 mL). After stirring at ambient temperature for 2 
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hours, the volatiles were evaporated under reduced pressure. The residue was crystallized from 
ethanol and diethyl ether to provide the title compound (0.034 g, 100%). NMR (CD3OD, 300 
MHz) 5 2.75 (m, IH), 3.15 (m, 2H), 3.32^3.55 (m, 4H), 3.82 (m, IH), 6.24 (m, IH), 7^46 (d, 
J=8.46 Hz, IH), 7.95 (dd, J=2.57, 8.46 Hz, IH), 8.47 (d, J=2.21 Hz, IH); MS (Da/NHj) m/z 
221 (M+H)^; Anal, calculated for Ci2H,3CIN2-L8HCl: C, 50.34; H, 5.21; N, 9.78. Found: C, 

50.40; H, 5.35; N, 9.61. 

Example 2 

(cisV5-(5-methoxv-3-pyridinvlVl .23,3a.4.6a-hexahvdrocvclopent arclpvjrole hydrochloride 

Example 2A 

tert-butyl(cisV5-hvdroxv-5-(5-methoxv-3-pvridinvl)hexahydrocy clopentafclpv^^ 

carboxylate 

n-Butyl lithium {2.5M solution in hexanes, 1 .5 mL, 3.81 mmol) was added dropwise over 
20 minutes to 3-hromo-5-methoxypyridine (0.717 g, 3.81 mmol), prepared as described in WO 
00/44755 in THE (4 mL) at -78 "^C. After stirring at -78 ""C for 40 minutes, the product from 
Example ID (0.286 g, 1.27 mmol) in diethyl ether (4 mL) was added dropwise to the reaction 
mixture and stirred at -78 for an additional 30 minutes. The reaction mixture was then 
allowed to warm to 0 °C and then quenched with saturated aqueous ammonium cMoride and 
allowed to warm to room temperature. The mixture was partitioned between ethyl acetate and 
saturated aqueous ammonium chloride. The organic layer was separated, washed with saturated 
ammonium chloride, water, brine, dried over N%S04, filtered and the filtrate was concentrated 
under reduced pressure. The residue was purified by chromatography (SiQz, 50% ethyl 
acetate/hexane) to provide the title compound (0.142 g, 33%). MS (DCI/NH3) m/z 335 (M+Hf. 

Example 2B 

tert-but ylfcisV5-f5-methoxy-3-PvridinvlV3,3a.4,6a-tetrahYdroc vcto^^ 

carboxylate 
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The product from Example 2A (0.207 g, 0.619 mmol) in methylene chloride (6 mL) was 
treated with methanesulfonyl chloride (0.144 mL, 1.86 mmol), triethylamine (0.27 mL, 1.92 
mmol) and catalytic DMAP (0.002 g). After stirring at ambient temperature for 16 hours, flie 
volatiles were evaporated imder reduced pressure. The residue was purified by chromatography 
(Si02, 50% ethyl acetate/hexane) to provide the title compound (0.038 g, 19%). MS (DCI/NH3) 
m/z317(M+H)^ 

Example 2C 

(cis)-5-(5'metfaoxV"3-pyridinyl)-U2J,3a,4,6a-hexahydrocvclopentarc1pyrroIehvdrochlorid 
The product from Example 2B (0.038 g, 0.120 mmol) in methanol (1 mL) was treated 
with IM solution of HCl in diethyl ether (2 mL) and stirred at ambient temperature for 2 hours. 
The volatiles were evaporated under reduced pressure. The residue was oystallized &om 
ethanol and diethyl ether to provide the title compound (0.022 g, 64%). *H NMR (CD3OD, 300 
MHz) 6 2.82 (m, IH), 3.17-3.27 (m, 2H), 3.33-3.61 (m, 4H), 3.88 (m, IH), 4.07 (s, 3H), 6.54 (m, 
IH), 8.17 (bs, IH), 8.49 (bs, IH), 8.57 (bs, IH); MS (DCI/NH3) m/z 217 (M+H)^; Anal, 
calculated for Ci3H,60N2*2.2HCl: C, 52.66; H, 6.19; N, 9.45. Found: C, 52.45; H, 5.99; N, 
9.17. 

Example 3 

(cisV5-(6-chloro-5-methyl-3-pyridinyl)-l^,3,3a,4,6a-hexahydrocyclopenta[c1pyirole 

hydrochloride 

Example 3A 

tert-butyl 5-f6-chloro-5-methyl-3-pyridinylV5-hydroxyhexahydrocyclopentarc1pyrrole-2(lH)« 

carboxylate 

n-Butyl lithium (2.5 M solution in hexanes, 1.31 mL, 3.27 mmol) was added dropwise 
over 20 minutes to a -78 °C solution of 5-bromo-2-chloro-3-methylpyridine (0.675 g, 3.27 
mmol) in THF (4 mL). After stirring at -78 ""C for 40 minutes, the product from Example ID 
(0.368 g, 1.64 mmol) in THF (3 mL) was added dropwise to the reaction mixture. After stirring 
at -78 ''C for 30 minutes, the reaction mixture was allowed to warm to 0 ^'C and then was 
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quenched with saturated aqueous ammonium chloride and allowed to wann to room temperature. 
The mixture was partitioned between efliyl acetate and saturated aqueous ammonium chloride. 
The organic layer was separated, washed with saturated ammonium chloride, water, brine, dried 
over Na2S04, fihwed and the filtrate was concentrated under reduced pressure. The residue was 
purified by chromatography (SiOj, 50% ethyl acetate^exane) to provide the title compound 
(0.300 g, 52%). MS(DCI/NH3)m/z353(M+H)"'. 

O 



✓CH3 

Example 3B 

tert-butyl(ds>5-(6-cMon)-5-methvl-3-pvridi nYlV33a.4.6a4etrahvdroevcloDeatarc1pvi^^^ 

2ClH>-carboxvlate 

The product from Example 3A (0.300 g, 0.852 mmol) inmethylene chloride (5 mL) was 
treated with methanesulfonyl chloride (0.198 mL, 2.56 mmol), Irielhylamine (0.38 mL, 2.73 
mmol) and catalytic DMAP (0.003 g). The reaction mixture was stirred at ambient temperature 
for 16 hours and then the volatiles were evaporated under reduced pressure. The residue was 
purified by chromatography (SiOz, 50% ethyl acetate/hexane) to provide the title compound 
(0.167 g. 59%). MS(pci/NH3)m/z335(M+H)* 

Example 3C 

(cis)-S-(6-chloro-5-methvl-3-pvridinvl VI,23.3a.4.6a-hexahvdiocvclopentarc1pviTOle 

hydrochloride 

The product from Example 3B (0.167 g, 0.500 mmol) in methanol (1 mL) was treated 
with IM solution of HCl in diethyl ether (3 mL). After stirring at ambient temperature for 2 
hours, the volatiles were evaporated under reduced pressure. The residue was crystallized from 
ethanol and diethyl ether to provide the title compound (0.095 g, 70%). 'H NMR (CD3OD, 300 
MHz) 5 2.40 (s, 3H), 2.74 (m, IH). 3.1 M.20 (m, 2H), 3.36-3.54 (m. 4H), 3.81 (m, IH), 6.2 (m. 
IH), 7.87 (d, J=2.4 Hz, IH), 8.30 (d, J=2.6 Hz, IH); MS (DCI/NH3) m/z 235 (M+H)*; Anal. 
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calculated for CnHisClNa-l.lHCl: C, 56.81; H, 5.90; N, 10.19. Found: C, 56.52; H, 5.90; N, 
9.97. 

Example 4 

(cisV5-(3-pvridmyl)-l ^,33a,4,6a-hexahydrocYclopentaf clpvirole hydrochloride 

Example 4A 

tert-butyl (cis>5-([(trifluoromethyl)sulfonylloxy}-33a,4,6a"tetrahydrocvclopentarclpy^ 

2(lH)-carboxylate 

The product from Example ID (3.0 g, 13.3 mmol) in THF (80 mL) was treated with 
lithium bis(trimethylsilyl)amide (1 .OM solution m THF, 17.3 mL, 17.3 mmol) at -78 °C. The 
reaction mixture was stirred at -78 **C for 30 minutes and then a solution of 
N-phenyltrifluoromethanesulfonimide (6.65 g, 18.6 mmol) in THF (20 mL) was added slowly. 
The reaction mixture was stilted at -78 °C for 1 hour and then warmed to 40 and stirred for 
an additional hour. The volatiles were removed under reduced pressure, and Ae residue was 
purified by chromatography (Si02, 1 0% ethyl acetate/bexane) to provide the title compound as a 
white solid (4.44 g, 94%). MS (DCI/NH3) m/z 358 (M+Hf. 

Example 4B 

tert-butyl (cis)-5-(trimethylstaimyl)~33a,4,6a4etrahydrocyclopentafclpyrrole-2(lH>carboxylate 

The product from Example 4A (1.00 g, 2.80 nunol) in THF (15 mL) was treated wifli 
hexamethylditin (0.826 g, 2.52 mmol), lithium chloride (0.712 g, 16.8 mmol) and 
tetrakis(triphenylphosphine)palIadium(0) (0.065 g, 2 mol %) and stirred at 60 °C for 16 hours. 
The reaction mixture was allowed to cool to ambient temperature, diluted with diethyl ether, 
washed with IN aqueous sodium hydroxide, water, brine, dried overNa2SQ, filtered and the 
filtrate was concentrated under reduced pressure. The residue was purified by chromatography 
(SiQ2, 10% ethyl acetate/hexane) to provide the tifle compound as a \^te solid (0.769 g, 74%). 
MS (DCI/NH3) m/z 372, 374 (M+H)^ 

Example 4C 
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tert-buMfcisV5-(3-pvridinYlV3Ja,4.6a-tetrahvdrocvcloi)en 

3-Bromopyridine (0.129 g, 0.82 mmol), triphenylarsine (0.020 g, 0.065 nunol) and 
tris(diben^lideneacetone)dipalladium(0) (0.015 g, 2 mol%) in anhydrous l-methyl-2- 
pyrrolidinone (4 mL) were treated with the product from Example 4B (0.305 0.82 mmol) in 1- 
mefhyl-2-pym)lidinone (2 mL). The reaction mixture was stiired at 60 °C for 16 hours, allowed 
to cool to ambient temperature and partitioned between ethyl acetate and IN aqueous sodium 
hydroxide. The organic portion was separated, washed with IN aqueous sodiimi hydroxide, 
water, brine, dried over Na2S04, filtered and the filtrate was evaporated under reduced pressure. 
The residue was purified by chromatography (SiQz, 50% ethyl acetate/hexane) to provide the 
title compound (0.163 g, 69%). MS (DCI/NH3) m/z 287 (M+H)^ 

Example 4D 

(cis)-5-(3-PYridinyl)-l ,2,33a,4,6a-hexabydrocyclopentafclpyrrole hydrochloride hydrochloride 

The product from Example 4C (0. 1 63 g, 0.570 nunol) in methanol (1 mL) was treated 
with a IM solution of HCl in diethyl ether (2 mL). After stirring at ambient temperature for 2 
hours, the volatiles were evaporated under reduced pressure. The residue was crystallized from 
ethanol and diethyl ether to provide the title compound (0. 138 g, 93%). 'H NMR (CD3OD, 300 
MHz) 5 2.85 (m, IH), 3.19^3.25 (m, 2H), 3.35-3.59 (m, 4H), 3.89 (m, IH), 6.56 (m, IH), 8.09 
(dd, J=5.8, 8.5 Hz, IH), 8.75 (m, IH), 8.97 (d, J=1.4 Hz, IH); MS (DCI/NH3) m/z 187 (M+H)t 
Anal, calculated for Ci2H,4N2»2HC1-0.2H20: C, 54.85; H, 6.29; N, 10.66. Found: C, 54.73; H, 
6.66; N, 10.58. 

Example 5 

(cis>5-(3-methyl-5-isoxazolyl)- 1 ^,3,3a,4,6a»hexahydrocvclopentaf clpyrrole hydrochloride 

Example 5 A 

tert-butyl 5-(3-methvl-5-isoxazolyl)-33a,4.6a4etrahydrocyclopentarclpyn'ole-2( 1H)k^ 

The product from Example 4A (41 1 mg, 1.15 mmol), triphenylarsine (28 mg, 0.092 
mmol) and tris(dibenzylideneacetone)dipalladium(0) (21 mg, 0.023 mmol) in anhydrous 1- 
methyl-2-pyrrolidinone (6 mL) were treated with 3-methyl-5"(tributylstannyl)isoxazole (448 mg. 
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1.2 mmol, prepared according to Sakamoto, T.; et al., Tetrahedon, 1991, 47, 51 1 1) in tmethyl- 
2-pyrrolidinone (2 mL). The reaction mixture was stirred at 60 overnight, allowed to cool to 
ambient temperature and IM aqueous KF (1 .5 mL) was added. The mixture was stirred for 0.5 
hours, diluted with ethyl acetate and filtered through Celite. The filtrate was washed with water 
(5X), brine, dried over Na2S04, filtered and the filtrate was concentrated under reduced pressure. 
The residue was purified by chromatography (silica gel, gradient fi-om hexane to 30% 
EtOAc/hexane) to provide 220 mg (66%) of the title compound. MS (DCI/NH3) m/z 291 
(M+H)\ 

Example 5B 

fcisV5-(3-methYl-5-isoxazolvl)" 1 ,2.3,3a.4,6a-hexahvdrocvclopentarc1t)vrrole hydrochloride 
The product firom Example 5A (220 mg, 0.759 mmol) in ethyl acetate (5 mL) was treated 
with a 4M solution of HCl m 1,4-dioxane (1 mL). After stirring at ambient temperature for 1 
hour, a few drops of diethyl ether were added resulting in precipitation of a white solid that was 
collected by filtration and dried at 60 °C to provide 126 mg (73%) of the hydrochloride salt. 
NMR (CD3OD, 300 MHz) 5 2.27 (s, 3H), 2.70 (m, IH), 3.073.20 (m, 2H), 3.35-3.55 (m, 4H), 
3.83 (m, IH), 6.26 (d, J=2.0 Hz, 1 H), 6.31 (s, IH); MS (DCI/NH3) m/z 191 (M+H)^; Anal, 
calculated for C,iH,4N20*HCl: C, 58.28; H, 6.67; N, 12.36. Found: C, 58.1 8; H, 6.55; N, 
12.27. 

Example 6 

(cis)'5-(5,6-^chloro-3-pyridinyl)-l,23.3a,4,6a-hexahydrocyclopentarc1pyrrole hydrochloride 

Example 6A 

tert>butvl 5-(5,6"dichloro-3«pyridinylV3.3a,4.6a-tetrahydrocyclopentarclpyrrole-2(lH)" 

carboxylate 

2,3-Dichloro-5-iodopyridine (0.288 g, 1.05 mmol), triphenylarsine (0.026 g, 0.084 
mmol), and tris(dibenzylideneacetone)dipalladium(0) (0.019 g, 2 mol%) in anhydrous 1-methyl- 
2-pyrrolidinone (5 mL) were treated with the product from Example 4B (0.392 g, 1.05 mmol) in 
l-methyl-2-pyrrolidinone (2 mL). After stirring at 60 X for 5 hours, the reaction mixture was 



157 



wo 2004/016604 



PCTAJS2003/025471 



allowed to cool to ambient temperature and partitioned between ethyl acetate and IN aqueous 
sodium hydroxide. The organic extract was separated, washed with IN aqueous sodium 
hydroxide, water, brine, dried over Na2S04, filtered and the filtrate was concentrated under 
reduced pressure. The residue was purified by chromatography (Si02, 50% ethyl 
acetate/hexanes) to provide the title compound (0.228 g, 61%). MS (PCI/NH3) m/z 355 
(M+H)^. 

Example 6B 

. (cis)-5-(5,6-dichloro>3~pvridinylVl^,3,3a,4,6a-hexahydrocYclopenta[c1pvrrolehvdrocMoride 

The product firom Example 6A (0.228 g, 0.642 mmol) in methanol (1 mL) was treated 
with a IM solution of HCl in diethyl ether (2 mL). After stirring at ambient temperature for 2 
hours, the volatiles were evaporated under reduced pressure. The residue was crystallized firom 
ethanol and diethyl ether to provide the title compound (0. 1 20 g, 73%). NMR (CD3OD, 300 
MHz) 6 2.75 (m, IH), 3.17 (m, 2H), 3.31-3.55 (m, 4H), 3.83 (m, IH), 6.30 (m, IH), 8.10 (d, 
J=2.0 Hz, IH), 8.44 (d, J=2.4 Hz, IH); MS (DCIM%) m/z 255 (M+H)^; Anal, calculated for 
Ci2Hi2Cl2N2-HCl: C, 49.43; H, 4.49; N, 9.61. Found: C, 49.32; H, 4.60; N, 9.38. 

Example 7 

(cisV2-methyl-5-(3-methYl-5>isoxazolYl)-l,2J,3a.4,6a-hexahvdrocyclopentafclpYrrole 

hydrochloride 

The product fi^om Example 5B (22 mg, 0.1 1 mmol), 37% formaldehyde in water and 
formic acid were stirred at reflux for 2 hours, allowed to cool to room tempreature and 
concentrated under reduced pressure. The residue was purified by chromatography (silica gel, 
98:2:0.1 CH2Cl2/MeOH/NH40H) to provide 13 mg (54%) of the fi-ee base that was processed as 
described in Example 5B to provide the title compoimd as the hydrochloride salt. 'H NMR 
(CD3OD, 300 MHz) 5 2.28 (s, 3H), 2.70 (m, IH), 2.90 (s, 3H), 3.07-3.22 (m, 2H), 3.30-3.60 (m, 
4H), 3.84 (m, IH), 6.25 (br s, 1 H), 6.32 (s, IH); MS (DCI/NHa) m/z 205 (M+H)''; Anal, 
calculated for CnHi4N2O*HCh0.25H2O: C, 58.77; H, 7.19; N, 11.42. Found: C, 59.09; H, 
6.91;N, 11.49. 
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Example 8 

(cisV5-(5-cMoro-3-pYridmvlVl,2,3Ja,4,6a-hexahvdrocyclopentarc1py^ dihydrochloride 

Example 8A 

(cisVS-(5-chloro-3'PyridinvlV 1 ,2,3.3a.4,6a-hexahydrocyclopeDtarc1pyrrole 
The product from Example 4B and 5-cWoro-3-pyridinyl trifluoromethanesulfonate, 
prepared as described in (WO 9740012), were processed as described in Example 4C to provide 
the title compound (42% yield) as a light yeUow oil: MS (DCI/NH3) m/z 321, 323 (M+H)^. 

Example 8B 

f cisV5-(5-chloro-3-pyridinyl)-l .2,3 Ja.4.6a-hexahydrocyclopentarclpyrrole dihydrochloride 
The product from Example 8A (190 mg, 0.59 mmol) in 10 mL of 1:1 EtOAc/EtOH was 
treated with a 4M solution of HCl in 1,4-dioxane (1 .5 mL, 3.8 rmnol). The mixture was refluxed 
for 1 hour and then allowed to cool to room temperature and stirred overnight. The white solid 
was collected by filtration to provide 1 70 mg of the title compound as the dihydrochloride salt. 

NMR (CD3OD, 400 MHz) 5 2.84 (m, IH), 3.15-3.24 (m, 2H), 3.3a3.60 (m, 4H), 3.88 (m, 
IH), 6.54 (m, IH), 8.62 (d, J=1.8 Hz, IH), 8.86-8.88 (m, 2H); MS (DCI/NH3) m/z 221,223 
(M+H)^; Anal, calculated for C,2Hi3CllSb*2HCl: C, 49.09; H, 5.15; N, 9.54. Found: C, 48.83; 
H, 4.89; N, 9.35. 

Example 9 

(cisV5-(3-bromo-L2.4-thiadiazol-5-yl)-l^,3.3a,4,6a-hexahydrocyclopentarclpyrrole 

hydrochloride 

3-Bromo-5-chloro-l,2,4-thiadiazole (Acros; 19.7 mg, 0.099 mmol) in l-methyl-2- 
pyrrolidinone (0.2 mL) was treated with 0.1 mL of a solution of 

tris(dibenzylideneacetone)dipalladium(0) (8.6 mg, 0.02 mmol), triphenylarsine (1 1.5 mg, 0.08 
mmol) and copper(I) iodide (1.8 mg, 0.02 mmol) in l-methyl-2-pyrrolidinone (0.5 mL). The 
reaction mixture was then treated with the product from Example 4B (35 mg, 0.094 mmol) in 1- 
methyl-'2-pyrrolidtnone (0.1 mL). The reaction mixture was warmed to 60 °C, stirred over night 
and then allowed to cool to room temperature. The mixture was diluted with CltCk and washed 
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with 0.5 mL of 1 .ON aqueous NaOH. The aqueous phase was extracted twice with 5 mL of 
CH2CI2. All the orgamc phases were combined and filtered through a 900 mg silica gel cartridge 
(Alltech). The solvent was removed imder reduced pressure and the residue was purified by 
reverse phase preparative HPLC (Waters Nova-Pak HR CI 8 6 m 60 25x100 mm, 50-95% 
MeCN/lQmM NH4OAC over 10 minutes at 40 mL/min) to provide the free base. The free base 
was dissolved in MeOH (0.3 mL) and treated with a l.OM solution of HCl in diethyl ether (0.5 
mL, 0.5 mmol). The solution was agitated at 40 °C for 16 hours resulting in the formation of a 
precipitate. The precipitate was triturated with diethyl ether (2X) and dried under reduced 
pressure to provide 20.9 mg (82%) of the title compound. NMR (CDjOD) 8 2.82 (ddd, J=2.3, 
4.2, 16.9 Hz,lH), 3.18 (dd, J=5.2, 12.0 Hz, IH), 3.21-3.26 (m, IH), 3.34 (m, IH), 3.40 (dd, 
J=3.1, 12.2 Hz, IH), 3.47 (dd, J=8.3, 12.0 Hz, IH), 3.53 (dd, J=8.7, 12.1, IH), 3.89 (tt, J=2.7, 8.1 
Hz, IH), 6.69 (dd, J=2.3, 4.2 Hz, IH); MS (ESI) m/z 272, 274 (M+H)^ 

Example 10 

(cis)-5-(l ,3-thiazol-2-yl)-l ^,3,3a,4,6a-hexahvdrocvclopentarc1pyrrole hydrochloride 
The product from Example 4B and 2-bromothiazole (purchased from Aldrich) were 
processed as described in Example 9 to provide the title compound. ^H NMR (CD3OD) 5 2.86 
(ddd, J=2.2, 4.2, 16.7 Hz,lH), 3.16 (dd, J=5.0, 1 1.6 Hz, IH), 3.2V 3.26 (m, IH), 3.37 (dd, J=3.1, 
11.6 Hz, IH), 3.43 (dd, J=8.1, 11.6 Hz, IH), 3.51 (dd, J=8.7, 11.6 Hz, IH), 3.84 (tt, J=2.6, 8.0 
Hz, IH), 6.37 (dd, J=2.2, 4.1 Hz, IH), 7.56 (d, J=3.4 Hz, IH), 7.80 (d, J=3.4 Hz, IH); MS (ESI) 
m/z 193 (M+H)^ 

Example 1 1 

(cis>5>(3,5H3imethvl-4-isoxazolvl)-l,233a,4.6ajiexahvdrocvclopentarclpynx)le hydrochloride 

The product from Example 4B and 3,5-dimethyM-iodoisoxazole (purchased fix>m 
Avocado) were processed as described in Example 9 to provide the title compound. 'H NMR 
(CD3OD) 5 2.30 (s, 3H), 2,46 (s, 3H), 2.67 (ddd, J=1.8, 4.2, 16.5 Hz, IH), 3.08-3.14 (m, 2H), 
3.21 (m, IH), 3.38 (dd, J=7.8, 11.6 Hz, IH), 3.47 (dd, J=8.7, 1 1.6 Hz, IH), 3.73 (m, IH), 5.73 
(dd, J=2.0, 3.9 Hz, IH); MS (ESI) m/z 205 (M-fH)^ 
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Example 12 

( cisV5-( IH-imidazoM-yl V 1 ^.3,3a,4,6a-hexahydrocyclopentarc1pyrrole hydrochloride 
The product from Example 4B and 4-iodbimidazole ( purchased from Combi-Blocks) 
were processed as described in Example 9 to provide the title compound. NMR (CD3OD) 8 
2.71 (dd, J=1.9, 16.5 Hz, IH), 3.10 (tt, J=2.1, 8.4 Hz, IH), 3.15 (dd, J=5.5, 12.0 Hz, IH), 3.35 
(dd,J=2.8, 11.5 Hz, lH),3.46(dd,J=8.1, 11.6Hz, IH), 3.53 (dd, J=8.7, 11.6Hz, IH), 3.84(m, 
IH), 6.19 (dd, J=2.0, 3.9 Hz, IH), 7.58 (s, IH), 8.91 (s, IH); MS (ESI) m/z 176 QA+Hf. 

Example 13 

(cis)-5-(l,3-thiazol-5'Vl)-l 2,3,3a>4,6a>hexahydrocvclopentafclpyrrole hydrochloride 
The product from Example 4B and 5-bromothiazole, prepared as described in (Reel. - 
Trav. Chim. Pays-Bas, (1954), 73, 325), were processed as described in Example 9 to provide 
the title compound. ^H NMR (CD3OD) 5 2.79 (d, J=16.5 Hz, IH), 3.16-3.22 (m, 2H), 3.323.38 
(m, 2H), 3.43 (dd, J-8.0, 11.7 Hz, IH), 3.52 (dd, J=8.7, 11.5 Hz, IH), 3.83 (m, IH), 6.18 (s, IH), 
8.14 (s, IH), 9.51 (s, IH); MS (ESI) m/z 193 (M+H)"". 

Example 14 

(cis)-S-(imidazof 1 ^'alpyridin-3-yl)' 1 ^.3.3a.4,6a4iexahydrocyclopentarclpyrrole 

hydrochloride 

The product from Example 4B and 3-bromoimidazo[l,2-a]pyridine, prepared as 
described in J. Org. Chem. (1965), 30, 4085-4090, were processed as described in Example 9 to 
provide the title compound. 'H NMR (CD3OD) 82.80 (dd, J=1.7, 16.5 Hz, IH), 3.18 (dd, J=5.5, 
1 1.7 Hz, IH), 3.21 (m, IH), 3.38 (dd, J=3.0, 1 1.7 Hz, IH), 3.47 (dd, J=8.1, 1 1 .6 Hz, IH), 3.55 
(dd, J=8.7, 1 1.6 Hz, IH), 3.86 (m, IH), 6.35 (d, J=1.6 Hz, IH), 7.81 (d, J=9.4 Hz, IH), 7.92 (s, 
IH), 8.10 (m, 2H), 8.73 (s, IH); MS (ESI) m/z 226 (M+H)^ 

Example 15 

fcisV5-(unidazori ^-alpyridin-6-yl)-l J23.3a,4,6a-hexahydrocyclopentarclpvrrok hydrochloride 

The product from Example 4B and 6-bromoimidazo[l,2-a]pyridine, prepared as 
described in J. Org. Chem. (1978), 43, 2900-2906, were processed as described in Example 9 to 
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provide the title compound. 'H NMR (CD3OD) 52.90 (d, J=14.0 Hz, IH), 3.25 (dd, J=4.4, 1 1.6 
Hz, IH). 3.32-3.36 (m, IH), 3.51 (d, J=5.3 Hz, IH), 3.57 (dd, J=8.1, 1 1.5 Hz, IH), 3.98 (m, IH), 
6.44 (s, IH), 7.59 (dd, J=5.9, 6.7 Hz, IH), 7.978.04 (m, 2H), 8.14 (s. IH), 9.05 (d, J=7.2 Hz. 
IH); MS (ESI) m/z 226 (M+H)*. 

Example 16 

(cis)-5-(thienor3,2-b1pvridin-2-YlVU3.3a.4.6 a .hexahvdrocvclopentarc1pvTrolehvdroch]o^ 
The product ftom Example 4B and 2-iodothieno[3,2-b]pyridine, prepared as described in 
J. Heterocycl. Chem. (1984), 21, 785-790, were processed as described in Example 9 to provide 
the title compound. 'HNMR (CD3OD) 5 2.94 (ddd, J=2.2, 3.9, 16.4 Hz, IH), 3.22 (dd, J=5.2, 
12.0 Hz, IH), 3.26-3.34 (m, IH). 3.36-3.44 (m, 2H), 3.49 (dd, J=8.1, 1 1.6 Hz. IH), 3.57 (dd, 
J=8.6, 11.7Hz, IH), 3.92 (tt, J=2.7, 8.1 Hz, IH). 6.52 (dd, J=2.2, 4.1 Hz, IH), 7.65 (s, IH). 7.85 
(dd, J=5.6. 8.1 Hz, IH), 8.84 (dd, J=1.0, 5.6 Hz, IH), 9.04 (d, J=8.1 Hz, IH); MS (ESI) m/z 243 
(M+Hf. 

Example 18 

(cis>5-(l,2,3,3a,4,6a-hexahvdrocvcl opentarclpvrroI-5-ylV2-thiophepesulfonamide 

hydrochloride 

The product fiom Example 4B and 5-bromothiophene-2-sulfonamide (purchased from 
Fhiorochem USA) were processed as described in Example 9 to provide the title compound. 'H 
NMR (CD3OD) 6 2.74 (m. IH), 3.10-3.19 (m. 2H), 3.23-3.35 (m. 2H), 3.38 (dd. J=8.5, 1 1.7 Hz. 
IH), 3.50 (dd, J=8.7, 1 1.8 Hz, IH), 3.79 (m, IH), 6.04 (br s, IH), 7.06 (d, J=3.7 Hz, IH), 7.48 (d, 
J=3.8 Hz, IH); MS (ESI) m/z 271 (M+H)^ 

Example 19 

(cis)-5-(6-methyl-3-pvridinylV12.33a.4.6a-h e xahvdrocvcloDentafclpviroledihvdiochloride 

Example 19A 

tert-butyl (cis)-5-(6-metbyl-3-pvridinvl)-3.3a.4 ,6a-tetrahvdrocvclopentarclDvm)le.2f 1 HV 

carboxylate 
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The product from Example 4B and 5-bromo-2-methylpyridine, prepared as described in 
WO 0044755, were processed as described in Example 4C to provide the title compound (50% 
yield). MS (DCI/NIH3) m/z 301 (M+H)"^. 

Example 19B 

(cisV5-(6"metfayl-3-pyridinYlV 1 ^3,3a>4.6a"hexahvdrocYclopentarclpvrrole dihvdrochloride 
The product from Example 19A was processed as described in Example 8B to provide 
the title compound (88% yield). NMR (CD3OD, 400 MHz) 5 2.78 (s, 3H), 2.82 (m, IH), 
3.15-3.27 (m, 2H), 3.29-3.60 (m, 4H), 3.87 (m, IH), 6.48 (m, IH), 7.90 (d, J=8.5 Hz, IH), 8.60 
(dd, J=2.0,8.4 Hz, IH), 8.75 (d, J=2.1 Hz, IH); MS (DCI/NHa) m/z 201 (M+H)^; Anal, 
calculated for Ci3Hi^2-2HCl: C, 57.15; H, 6.64; N, 10.25. Found: C, 56.88; H, 6.65; N, 10.23. 

Example 20 

(cis)"5"(2-methyl-3-pyridinylVl,23Ja,4,6a-hexahydrocvclopentarclpyirole hydrochloride 

Example 20A 

tert-butyl (cis)-5-(2-methyl-3-pyridinyl>-3,3a,4,6artetrahYdrocvclopentarc1pyrrole-2( IH)- 

carboxylate 

The product from Example 4B and 3-bromo-2-methylpyridine were processed as 
described in Example 4C to provide the title compound (1 9% yield). MS PCI/NH3) m/z 301 
(M+H)^ 

Example 20B 

(cis>5-(2-methyl-3-pyridinvl)- 1 >2 J,3a,4,6a"hexahydrocyclopentarc1pyrrole hydrochloride 
The product from Example 20A was processed as described in Example 8B to provide 
the title compound (53% yield). ^H NMR (CD3OD, 400 MHz) 5 2.78 (m, IH), 2.85 (s, 3H), 
3.20-3.60 (m, 6H), 3.90 (m, IH), 6.08 (m, IH), 7.90 (dd, J=5.7, 7.8 Hz, IH), 8.49 (d, J=8.1 Hz, 
IH), 8.62 (dd, J=1.7, 7.5 Hz, IH); MS (DCIMH3) m/z 201 (M+H)""; Anal, calculated for 
Cj3H,6N2«2HCl-0.25 H2D: C, 56.23; H, 6.71 ;N, 10.09. Found: C, 56.40; H, 6.57; N, 9.96. 
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Example 21 

(cis>5*(6K;hloro-5-fluoro-3'pyridiny]VlJZ.33a,4,6arhexahvdrocyc 

hydrochloride 

Example 21 A 

tert-birtyl(cisV5-<6-cMoro-5-fluoro-3-pyridmvlV3,3a,4^6artet^ 

2(lHVcarboxylate 

2-Chloro-3-fIuoro-5-iodopyridme (0.400 g, 1.08 mmol), prepared as described in J. Org. 
Chem. (1993), 58, 7832, triphenylarsine (0.026 g, 0.084 mmol) and 
tris(dibenzylideneacetone)dipalladiimi(0) (0.019 g, 2 mol%) in anhydrous l-methyl-2- 
pyrrolidinone (S mL) were treated with the product from Example 4B (0.310 g, 1.20 mmol) in 1- 
methyl-2-pyrrolidinone (2 mL). After stirring at 60 ''C for 5 hours, the reaction mixture was 
allowed to cool to ambient temperature and partitioned between ethyl acetate and IN aqueous 
sodium hydroxide. The organic extract was separated, washed with IN aqueous sodium 
hydroxide, water, brine, dried over Na2S04, filtered and the filtrate concentrated under reduced 
pressure. The residue was purified by chromatography (SiQz, 50% ethyl acetate/hexanes) to 
provide the title compound (0.226 g, 62%). MS (DCI/NH3) m/z 339 (M+Ilf . 

Example 21 B 

(cis)-5"(6-chloro-S-fluoro-3-pyridinylVl,2,33a>4,6a-hexahydrocyclopentarclpyrrole 

hydrochloride 

The product fit>m Example 21 A (215 mg, 0.60 mmole) in CH2Ct (1 mL) and TFA (1 
mL) was stirred at ambient temperature for 1 hour and then concentrated under reduced pressure. 
The residue was purified by chromatography (silica gel; CHCla/MeOH/NHPH 90:10:1) to 
provide the free base of the title compound. The free base was dissolved in MeOH and treated 
with a solution of IM HCl in diethyl ether to provide 137 mg (77%) of the title compound. 
NMR (CD3OD, 300 MHz) 5 2.76 (m, IH), 3.18 (m, 2H), 3.30-3.55 (m, 4H), 3.83 (m, IH), 6.30 
(m, IH), 7.86 (dd, J=2.0, 9.9 Hz, IH), 8.35 (d, J=2.0 Hz, IH); MS (DCI/NU) m/z 239 (M+H)^; 
Anal, calculated for Ci2Hi2ClFN2^L5HCl*0.2CH3OH: C, 48.88; H, 4.81; N, 9.34. Found: C, 
49.00; H, 4.53; N, 8.95. 
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Example 23 

(cis)-5-(6-fluoro-3-pvridmvl)»l ^ J Ja,4,6a-hexahydrocvclopentarc1pw hydrochloride 

Example 23 A 

tert-butvl 5-(6-fluoro-3-pyridmvlV3.3a.4,6a4etrahydrocvclopentarc1pyTO 

5-Bromo-2-flouropyridine (0.200 g, 0.538 mmol), triphenylarsme (0.013 g, 0.043 mmol), 
and tris(dibenzylideneacetone)dipalladiiim(0) (0.010 g, 2 mol%) in anhydrous l-mefhyl-2- 
pyrroUdinone (2 mL) were treated with the product from Example 4B (0.392 g, 1,05 mmol) in 1- 
methyl-2-pyrrolidinone (1 mL). The reaction mixture was stirred at 60 X for 1 6 hours, allowed 
to cool to ambient tempemture and partitioned between ethyl acetate and IN aqueous sodium 
hydroxide. The organic portion was separated, washed with IN aqueous sodium hydroxide, 
water, brine, dried over Na2S04, fiftered and the filtrate concentrated under reduced pressure. 
The residue was purified by chromatography (SiQz, 50% ethyl acetate/hexanes) to provide the 
title compound (0.126 g, 77%). MS (DCI/NH3) m/z 305 (M+H)\ 

Example 23B 

(cis>-S-(6-fluoro-3-pyridinylVh23.3a,4.6a-hexahydrocyclopentafc1pyrrolehydrocMo 
The product from Example 23A (0.126 g, 0.414 mmol) m methanol (1 mL) was treated 
with a IM solution of HCl in diethyl ether (2 mL). After stirring at ambient temperature for 2 
hours, the volatiles were evaporated under reduced pressure. The residue was ciystallized from 
ethanol and diethyl ether to provide the title compound (0.067 g, 67%). NMR (CD3OD, 300 
MHz) 5 2.76 (m, IH), 3.1S-3.21 (m, 2H), 3.36-3.55 (m, 4H), 3.81 (m, IH), 6.16 (m, IH), 7.07 
(ddd, J=0.7, 2.7, 8.8 Hz, IH), 8.09 (ddd, J-2.7, 7.8, 8.6 Hz, IH); MS (DCI/NH3) m/z 205 
(M+H)^ 

Example 24 

(cis)-5-(K2^3^3a,4,6a-hexahydrocyclopentarc1pvnol-5-yl)-2"thiophenecarboxiinidamide 

hydrochloride 
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The product from Example 4B and the free base of 5-chloro-2- 
thiophenecarboxhnidamide monohydrochloride, prepared as descibed in EP 819690, were 
processed as described in Example 9 to provide the title compound. NMR (CD3OD) 5 2.74 
(br d, J-12.6 Hz, IH), 3.14-3.24 (m, 2H), 3.273.41 (m, 2H), 3.38 (m, IH), 3.84 (m, IH), 6.21 
(br s, IH), 7.29 (d, J=4.1 Hz, IH), 7.88 (d, J-4.0 Hz, IH); MS (ESI) m/z 234 (M+H)^ 

Example 25 

(cis>'5-(2>methvl-2H-tetraazol-5-yl)- 1 ,2,3.3a,4,6a-hexahydrocyclopentarclpyrrole hydrochloride 

The product from Example 4B and 5-bromo-2-metfayl-2H-tetrazole, prepared as 
described in Can.. J. Chem., (1973), 51, 2315-2322, were processed as described in Example 9 to 
provide the title compound. 'HNMR (CD3OD) 52.94 (ddd, J=2.2, 4.1, 17.2 Hz, IH^^ 3.15 (dd, 
J=5.3, 1 1.9 Hz, 1H), 3.18-3.24 (m, IH), 3.37 (dd, J=3.0, 12.0 Hz, IH), 3.45 (dd, J=8.0, 12.0 Hz, 
IH), 3.52 (dd, J=8.7, 1 1.9 Hz, IH), 3.85 (tt, J=2.6, 7.9 Hz, IH), 4.35 (s, 3H), 6.51 (dd, J-2.2, 4.1 
Hz, IH); MS (ESI) m/z 192 (M+H)^ 

Example 26 

(cis)-5-(thienof2,3'b1pyridin-5-yl)-1.2J,3a,4,6arhexahydrocyclopentafc1pVTrole hydrochloride 
The product from Example 4B and 5-bromothieno[2,3-b]pyridine, prepared as described 
in J. Heterocycl. Chem, (1968), 5, 773-778, were processed as described in Example 9 to provide 
the title compound. ^H NMR (CD3OD) 5 2.87 (dd, J=2.9, 16.4 Hz, IH), 3.20 (dd, J=5.0, 11.9 
Hz, IH), 3.26 (tt, J=2.2, 8.3 Hz, IH), 3.32-3.37 (m, IH), 3.42 (dd, J=2.7, 11.7 Hz, IH), 3.46 (dd, 
J=8.0, 1 1.7 Hz, IH), 3.55 (dd, J=8.9, 11. 7 Hz, IH), 3.87 (m, IH), 6.36 (d, J=1.9 Hz, IH), 7.50 (d, 
J=5.9 Hz, IH), 7.87 (d, J-5.9 Hz, IH), 8.56 (d, J=1.9 Hz, IH), 8.86 (d, J=1.9 Hz, IH); MS (ESI) 
m/z243(M+H)^ 

Example 27 

fcis)-5'(iniidazori2-a1pyridin-7-yl)-K2,3,3a,4,6a4iexahydrocyclopentarclpynt)te 

The product from Example 4B and 7-chloroimidazo[l,2-a]pyridine, prepared as 
described in J. Heterocycl. Chem, (1965), 2, 53^2, were processed as described in Example 9 to 
provide the title compound. 'H NMR (CD3OD) 52.85 (dd, J=l .6, 16.5 Hz, IH), 3.19 (dd, J=5.5, 
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12.0 Hz, IH), 3.22-3.28 (m, IH), 3.3S3.37 (m, IH), 3.40 (dd, J=3.1, 12.2 Hz, IH), 3.50 (dd. 
J=8.3, 11.7Hz, IH), 3.57 (dd, J=9.1, 11.6Hz, IH), 3.90 (m. IH), 6.61 (d, J=l. 6Hz, IH), 7.71 
7.74 (m, 2H), 8.00 (d, J=2.2 Hz, IH), 8.17 (d, J=1.6 Hz, IH), 8.71 (d, J=7.2 Hz, IH); MS (ESI) 
ni/z226(M+H)*. 

Example 28 

(cis)-S-(2-PYridinvI)-U233M,6a-hexahydrocyclopentarc1pynrole hydrochloride 
The product from Example 4B and 2-bromopyridine (purchased from Aldrich) were 
processed as described in Example 9 to provide the title compound. 'H NMR (CD3OD) 5 2.92 
(dd, J=1.9, 16.5 Hz, IH), 3.22 (dd, J=5.5, 12.0 Hz, IH), 3.263.29 (m, IH), 3.38-3.41 (m. IH), 
3.44 (dd, J=3.3, 12.3 Hz, IH), 3.53 (dd, J=8.6, 12.0 Hz, IH), 3.57 (dd, J=8.6, 12.0 Hz, IH), 3.96 
(tt, J=2.7, 8.2 Hz, IH), 6.87 (d, J=1.6 Hz, IH), 7.92 (t, J=6.7 Hz, IH), 8.14 (d, J=8.4 Hz, IH), 
8.53 (dt, J=4.0, 11.1 Hz, IH), 8.71 (dd, J=0.9, 5.9 Hz, IH); MS (ESI)m/z 187 (M+H)*. 




Example 29 

(cis)-5-(4-pyridinvl)-l .23.3a.4.6a-hexahydrocyclopentarc1pyrrole hydrochloride 
The product from Example 4B and Ae free base of 4-bromopyridjiie hydrochloride 
(purchased from Aldrich) were processed as described in- Example 9 to provide die title 
compound. 'H NMR (CD3OD) 6 2.86 (dd, J=1.7, 16.7 Hz, IH), 3.19 (dd, J=5.3, 1 1.6 Hz, IH), 
3.22-3.27 (m, IH), 3.35-3.40 (m, IH), 3.42 (dd, J=3.1, 1 1 .6 Hz, IH), 3.52 (dd, J=8.6, 12.0 Hz, 
IH), 3.56 (dd, J=8.7, 1 1.6 Hz, IH), 3.93 (m, IH), 6.87 (dd, J=2.2, 3.7 Hz, IH), 8.08 (d, J=6.6 Hz, 
2H), 8.75 (d, ;N6.4 Hz, 2H); MS (ESI) m/z 187 (M+Hf. 

Example 30 

(ds)-5-(5-mtro-l,3-thiazol-2-yl)-l,2.3,3a,4.6a-hexahydrocyclopentaMpyrrole hydrochloride 
The product from Example 4B and 2-bromo-5-mtcothiazoIe (purchased from Aldrich) 
were processed as described in Example 9 to provide flie title compound. 'H NMR (CD3OD) 5 
2.85 (dd, J=1.9, 16.9 Hz, IH), 3.16 (dd, >5.2, 12.0 Hz, IH), 3.203.27 (m, IH), 3.33-3.35 (m. 
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IH), 3.38 (dd, J=3.1, 1 1.9 Hz, IH), 3.45 (dd, J=8.3, 12.0 Hz, IH), 3.51 (dd, J=8.4, 11.6 Hz, IH), 
3.87 (m, IH), 6.67 (dd, J=2.2, 4.1 Hz, IH), 8.61 (s, IH); MS (ESI) iii/z238 (M+H)^ 

Example 31 

(cis)"5-(6-methyl-2'pyridinvlVK2,3 Ja,4,6a"hexahydrocyclopentaM hydrochloride 
The product from Example 4B and 2-bromo-6-metiiylpyridine (purchased from Aldrich) 
were processed as described in Example 9 to provide the title compound. 'H NMR (CD3OD) 5 
2.59 (s, 3H), 2.92 (d, J=16.2 Hz, IH), 3.3*3.42 (m, 3H), 3.47-3.65 (m, 3H), 3.96 (m, IH), 6.40 
(d, J=l .6 Hz, IH), 7.92 (t, J=6.9 Hz, IH), 8.49 (d, J=7.8 Hz, IH), 8.64 (d, J=5.7 Hz, IH); MS 
(ESI)m/z201(M+H)-'. 

Example 32 

(cis)-5-( 1 ,3,4-thiadiazol-2-yl)- 1 ,2,3,3a,4,6a-hexahydrocyclopenta[c1pyrrole hydrochloride 
The product from Example 4B and 2-bromo-],3,4-thiadiazole, prepared as described in 
Chem. Ber., (1 956), 56, 1 534-1543, were processed as described in Example 9 to provide the 
title compound. 'HNMR (CD^D) 6 2.86 (m,lH), 3.20 (dd, 3=43, 1 1.8 Hz, IH), 3.30 3.60 (m, 
5H), 3.84 (m, IH), 6.52 (br s, IH), 9.40 (s, IH); MS (ESI) m/z 194 (M+H)\ 

Example 34 

(endo>-5"(3-pyridinyl)octahydrocyclopenta[c1pyrrolebis(4-methylbenzenesulfonate) 

Example 34A 
(endo)-5-(3-pyridinyl)octahydrocyclopentarc1pyrrole 
The product from Example IG (0.077 g, 0.263 mmol) in ethanol was treated vnfti 
hydrogen gas (1 atm) in the presence of Pd/C (0.008 g, 10 wt.%) and stirrd at ambient 
temperature for 4 hours. The reaction vessel was evacuated, purged vnih nitrogen and the 
catalyst was removed by filtration through diatomaceous earth. The filtrate was concCTtrated 
under reduced pressure and the residue was purified by chromatography (Si02, 
CHCl3/MeOH/NH40H, 90: 1 0: 1) to provide the title compound (0.036 g, 39%). MS (DCI/NH3) 
m/zl89(M+H)^ 
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Example 34B 

(endo)-5-(3-pyridmvl)octahvdrocvclopentarc1pvrrolebis(4-methylbe^ 
The product from Example 34A (0,020 g, 0.0795 mmol) in meflianol was treated with p- 
toluenesulfonic acid (.030 g, 0.159 mmol) and stirred at ambient temperature for 5 minutes. The 
volatiles were evaporated under reduced pressure and the residue was crystallized from ethanol 
and diethyl ether to provide the title compound (0.0 1 5 g, 30%). NMR (CD3OD, 300 MHz) 5 
1.67 (m, 2H), 2.37 (s, 6H), 2.52 (m, 2H), 3.11 (m, 2H), 3.293.40 (m, 4H), 7.23 (d, J=8.1 Hz, 
4H), 7.70 (d, J=8.1 Hz, 4H), 8.03 (dd, J=5.7, 8.1 Hz, IH), 8.63 (d, J=8.5 Hz, IH), 8.72 (d, J=5.4 
Hz, IH), 8.82 (s, IH); MS (DCI/NH3) m/z 189 (M+H)^ 

Example 35 

(cisV5-(6-chloro-3"PyridhiYl)octahydrocyclopeDtafclpvrrol-S-ol 
The product from Example IE (0.044 g, 0.130 mmol) in methanol (1 mL) was treated 
with a IM solution of HCl in diethyl ether (1 mL). After stirring at ambient temperature for 2 
hours, the volatiles were evaporated under reduced pressure. The residue was crystallized from 
ethanol and diethyl ether to provide the title compound (0.031 g, 87%). ^H NMR (CD3OD, 300 
MHz) 8 2.08 (d, J=14.0 Hz, 2H), 2.38 (m, IH), 2.41 (m, IH), 3.24 (m, 2H), 3.41 (d, J=5.5 Hz, 
4H), 7.44 (d, J=8.5 Hz, IH), 7.93 (dd, J=2.6, 8.5 Hz, IH), 8.49 (d, J=2.6 Hz,lH); MS (DCimHs) 
m/z239(M+H)^ 

Example 36 

(endo)-S»(6'Chloro-3-pyridinyl)octahydrocyclopenta[clpYrrole hydrochloride 

Example 36A 

fendoV5-(6-chloro-3-pyridinyl)octahydrocyclopentarclpyrrole 
(exo)-5-(6-chloro-3-pyridinyl)octahydrocyclopentarclpyrrole 
The product from Example IE (0.336 g, 0.994 mmol) in acetonitrile (5 mL) at 0 ""C was 
treated with 4-(dimethylamino)pyridine (0.672 g, 1.49 mmol) and methyl oxalyl chloride (0.32 
mL, 1.19 mmol). The reaction mixture was allowed to warm to room temperature, diluted with 
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ethyl acetate, washed with saturated aqueous sodium bicarbonate (20 mL), water (20 mL), brine 
(20 mL), dried over Na2S04, filtered and the filtrate was concentrated under reduced pressure. 
The residue was dissolved in toluene (5 mL) and treated with tributyltin hydride (0.401 mL, 1.49 
mmol) and AIBN (0.024 g, 0.149 nmiol). The reaction mixture was stirred at 100 for 3 hours, 
allowed to cool to room temperature and concentrated under reduced pressure. The residue was 
purified by chromatography (Si02, 30% ethyl acetate/hexane) to provide 0.019 g (6%) of flie 
exo-isomer and 0.094 g (29%) of the endo-isomer. exo-isomer: ^ NMR (CDCI3, 300 MHz) 6 
1.47 (s, 9H), 1.86 (m, 2H), 1.99 (m, 2H), 2.90 (m, 2H), 3.143.30 (m, 3H), 3.65 (m, 2H), 7.24 (d, 
J=8.6 Hz, IH), 7.48 (dd, J=2.4, 8.1 Hz, IH), 8.26 (d, J=2.5 Hz, IH); MS (DCI/NH3) m/z 323, 
325 (M-fH)^ endo-isomer: 'H NMR (CDCfe, 300 MHz) 5 1.47 (s, 9H), 1.48 (m, 2H), 2.33 (m, 
2H), 2.75 (m, 2H), 3.09 (ra, IH), 3.35 (ra, 2H), 3.45 (m, 2H), 7.24 (d, J=8.1 Hz, IH), 7.51 (dd, 
J=2.4, 8.1 Hz, IH). 8.25 (d, J=2.4 Hz); MS (DCI/NH3) m/z 323, 325 (M+H)^. 

Example 36B 

(endoV5-(6'Chloro-3~pvridinvl)octahvdrocyclopeDtafc1pvrrole hydrochloride 
The endo-isomer fi-om Example 36A (0.094 g, 0.292 mmol) in methanol (1 mL) was 
treated with a IM solution of HCl in diethyl ether (1 mL). After stirring at ambient temperature 
for 2 hours, the volatiles were evaporated under reduced pressure. The residue was crystallized 
fi-om ethanol and diethyl ether to provide the title compound (0.062 g, 32%). 'HNMR (CD3OD, 
300 MHz) 5 1.51 (m, 2H), 2.47 (m, 2H), 3.07 (m, 2H), 3.13-3.38 (m, 5H), 7.40 (d, J=8.1 Hz, 
IH), 7.77 (dd, J=2.7, 8.1 Hz, IH), 8.28 (d, J=2.7, IH); MS (DCI/NH^ m/z 223 (M+H)\ 

Example 37 

(exo)-5-(6-chloro-3'Pvridinyl)octahydrocyclopentarc1pvrrole hydrochloride 
The exo-isomer fi^om Example 36A (0.019 g, 0.059 mmol) in methanol (1 mL) was 
treated with a IM solution of HCl in diethyl ether (1 mL). After stirring at ambient temperature 
for 2 hours, the volatiles were evaporated under reduced pressure. The residue was crystallized 
fi-om ethanol and diethyl ether to provide the title compound (0.01 1 g, 72%). ^H NMR (CD3OD, 
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300 MHz) 5 1.99 (m, 4H), 2.95 (m, 2H), 3.06 (ra, 2H), 3.40 (m, IH), 3.61 (m, 2H), 7.41 (d, J=8.5 
Hz, IH), 7.77 (dd, J=2.6, 8.5 Hz, IH), 8.29 (d, J=2.6 Hz, IH); MS (DCI/NH3) m/z 223 (M+H)"^. 

Example 38 

(cis)-5-(3'pyridmYl)-l ,2,3.3a,4,6a-hexahydrocyclopentarblpyrrole furoarate 
(cis)-5-(3-pyridinvl)- 1 ,23,3a,6,6a-hexahydrocvclopenta[blpvrrole fiimarate 

Example 38A 

benzyl 5-oxohexahydrocyclopentafb1pyiTole' 1 (2H)-carboxylate 
Benzyl 6,6-dichloro-5-oxohexahydrocyclopenta[b]pyrrole-l(2H)-carboxyIate (3.87 g, 
1 1.8 mmol), prepared as descibed in Tetrahedron Lett. (1997), 38, 1869-1872, in MeOH (60 mL) 
at 0 was treated with solid ammonium chloride (6.32 g, 1 18 nrniol) followed by zinc duct 
(Aldrich; 3.09 g, 47.2 mmol). After stirring at room temperature for 1 hour, the reaction mixture 
was filtered and the filtrate concentrated under reduced pressure. The residue was purified by 
chromatography (SiOa, 40% EtOAc/hexanes) to provide 2.57 g (84%) of the title compound. 
MS (DCI/NH3) m/z 260 (M+H)^ 

Example 38B 

benzyl 5'{ [(trifluoromethyDsulfonylloxvl -3,3a,6,6a-tetrahydrocyclopentafblpYrrole" 1 (2H)- 

carboxylate 

benzyl 5- ( f (trifluoromethyl)sulfony Hoxy ) -3,3a,4,6a-tetrahydrocyclopentafblpyrrole- 1 (2Hh 

carboxylate 

The product from Example 38A (1 .56 g, 6.02 mmol) in THF (30 mL) at -78 °C was 
treated with potassium bis(trimethylsilyl)amide (0.5M solution in toluene, 14.4 mL, 7.22 nunol). 
The reaction mixture was stirred at -78 ""C for 30 minutes and then a solution of 
N-phenyltrifluoromethanesulfonimide (2.58 g, 7.22 mmol) in THF (5 mL) was added dropwise. 
The reaction mixture was stirred at -78 "^C for 1 hour and then quenched by the addition of water. 
The mixture was warmed to ambient temperature and extracated with CHiCl2. The organic 
extract was washed with saturated aqueous NH4CI, brine, dried (Na2S04), filtered and the filtrate 
concentrated under reduced pressure. The residue was purified by chromatography (SiOa, 20% 
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EtOAc/hexanes) to provide 1 .84 g (78%) of a 4: 1 mixture of the title compounds. MS 
(DCI/NH3) m/z 392 (M+H)^ 

Example 38C 

benzyl 5-(trimethylstamyl>3,3a,6,6a-tetrahydrocyclopentafb1pyTTole-l (2H)K^arboxylate 
benzyl 5-(trimetfaylstannvlV3,3a,4,6a-'tetrahvdrocvclopentarb1pyrrole- 1 (2H)-carboxylate 
The product mixture of Example 38B (260 mg, 0.664 mmol) in THF (3.3 mL) was 
treated with hexamethylditin (218 mg, 0.664 mmol), liAium chloride (84 mg, 2.0 mmol) and 
tetrakis(triphenylphosphine)palIadium(0) (15 mg, 0.0013 mmol). The resulting mixture was 
stirred at 60 for 14 hours, allowed to cool to room temperature and filtered through Celite 
(diethyl ether wash). The filtrate was washed with IN aqueous sodium hydroxide <2X), water, 
brine, dried (Na2S04), filtered and the filtrate concentrated under reduced pressure. The residue 
was purified by chromatography (SiCb, 15% ethyl acetate/hexanes) to provide 160 mg (57%) of 
a 4:1 mixture of the title compounds. MS (DCI/NH3) m/z 423, 425 (M+H/. 

Example 38D 

benzyl 5-(3-pyridinyl)-3,3a,6,6a-tetrahydrocyclopentarb1pyrrole- 1 (2H)-carboxylate 
benzyl 5-(3-pyridinyl)-3,3a,4,6a-tetrahydrocyclopentarb1pyrrole-l (2H)-carboxylate 
The mixture of Example 38C (140 mg, 0.332 mmol) and 3-bromopyridine (0.042 mL, 
0.43 mmol) were processed as described in Example 4C. Purification by chromatography (Si02, 
30% EtOAc/hexane) provided 90 mg (85%) of a 4: 1 mixture of the title compounds. MS 
(DCI/NH3)m/z321 (M+H)^ 

Example 38E 

(cis)-S-(3-pyridinyl>'l ,2^,3a>4,6a-hexahydrocyclopentafb1pyrrole fimiarate 
(cis)-5-(3-pyridinyM .23,3a, 6,6a-hexahvdrocyclopentarblPvrrole fimiarate 
lodotrimethylsilane (43 |iL, 0.30 mmol) was added to a 0 solution of the mixture from 
Example 38D (80 mg, 0.25 mmol) in 2.5 mL of acetonitrile. The solution was stirred for 3 hours 
at 0 °C then concentrated under reduced pressure. The residue was passed through a plug of 
silica gel (10% MeOH/CHaCla wash) to provide 38 mg (82%) of a mixture of the firee amines. 
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The free amines were dissolved in MeOH and fumaric acid was added (23 mg, 0. 19 mmol). 
After 30 minutes, a few drops of diethyl ether were added causing formation of a precipitate that 
was then collected by filtration. The solid was dried under reduced pressure to provide 42 mg of 
a 4:1 mixture of the title compounds. NMR for major isomer (D20, 300 MHz)5 1 .95 (m, 
IH), 2.30 (m, IH), 2.77 (m, IH), 3.13-3.49 (m, 5H), 6.36 (m, IH), 6.60 (s, 2H), 7.77 (dd, J=2.6, 
8.5 Hz, IH), 8.34 (m, IH), 8.60 (m, IH), 8.83 (m, IH); MS (DCI/NH) m/z 187 (M+H)"". Peaks 
for the minor isomer in the NMR are obscured by the major isomer, except for the oleflnic 
proton (multiplet at 6.45 ppm) that allows for a rough determination of the product ratios. 

Example 39 

(cis)-5-(5»bromo-3-pyridinyl>l ^,33a,4,6a-hexahydrocyclopentaf dpyrrole fumarate 

Example 39A 

tert-butyl (cis>5-(5-bromo-3»pvridinyIV3,3a,4,6a-tetrahydrocvclopenta[clpyrrole-2( 1 H)- 

carboxylate 

3,5-Dibromopyridine (0.656 g, 2.77 mmol) and the product jfrom Example 4B (1.03 g, 
2.77 mmol) were processed as described in Example 4C to provide 477 mg (47%) of the title 
compound. MS (DCI/NH3) m/z 365, 367 (M+H)"". 

Example 39B 

(cis)-5-(5-bromo-3-pyridmyl)-l ,23,3a,4,6a-hexahydrocyclopentarclpyrrole fumarate 
Hie product from Example 39A (0. 1 1 0 g, 0.302 mmol) m CHaCfe (mL) was treated with 
TFA (1 mL). After sthiing for 30 minutes, the solution was concentrated and then diluted with 
1 0% NHtOH/MeOH. This was concentrated under reduced pressure and the residue passed 
through a pad of silica gel (90:10:1 CHCl3:MeOH:NH40H eluent). The filtrate was concentrated 
to afford the fi^ base of the title compound which was diluted with MeOH and treated with 
fiimaric acid (0.033 g 0.28 mmol) to a£Ford the title compound (77 mg, 67%). 5h NMR 
(CD3OD, 300 MHz) 5 2.75 (m, IH), 3.1 1-3.21 (m, 2H), 3.35-3.59 (m, 4H), 3.89 (m, IH), 6.29 
(m, IH), 6.65 (s, 2H), 8.12 (dd, J-2.0, 2.1 Hz, IH), 8.55 (d, J=2.4 Hz, IH), 8.63 (d, J=2.4 Hz, 
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IH); MS (DCI/NH3) m/z 265, 267 QA^ltf ; Anal, calculated for Ci2l44N2*C4H404: C, 50.41; H, 
4.49; N, 7.35. Found: C, 50.51; H, 4.53; N, 7.33. 

Example 40 

(cis)-5-(5-vinyl-3-pvridinyl> 1 ,2,3,3a,4,6a-hexahydrocyclopentarc1pynrole fumarate 

Example 40A 

tert-butyl(cisV5>(S"VinyI-3-pyridinylV3,3a,4,6artetrahydrocyclopentarcl^ 

carboxylate 

Tributyl(vinyl)tin (0.656 g, 2.77 mmol), tetrakis(triphenylphosphine)palladium(0) {0,026 
g, 0.23 mmol), in anhydrous toluene were treated with the product from Example 39A (1.03 g, 
2.77 mmol). The reaction mixture was stirred for 3 days at 100 °C. After cooling to ambient 
temperature, the volatiles were removed imder reduced pressure and the residue was purified by 
flash chromatography to afford the title compound (279 mg, 93%). MS (DCI/NH3) m/z 312 
(M+H)^ 

Example 40B 

(cisV5-<5-vinyl-3-pyridinylV 1 >2.3.3a,4,6a-hexahydrocyclopentarc1pvrrole fumarate 
The product from Example 40A (0.279 g, 0.894 mmol) was processed as described in 
Example 39B to provide the title compound (0.168 g, 57%). NMR (CD^OD, 300 MHz) 5 
2.80 (m, IH), 3.14-3.54 (m, 6H), 3.83 (m, IH), 5.45 (d, J=l 1.2 Hz, IH), 5.98 (d, J=18.0 Hz, IH), 
627 (m, IH), 6.66 (s, 2H), 6.80 (dd, 1=11.2,18.0 Hz, IH), 7.99 (dd, J=20, 2.0 Hz, IH), 8.49 (d, 
J=2.0 Hz, IH), 8.55 (d, J=2.0 Hz, IH); MS (DCIZNU) m/z 213 (M+H)^; Anal, calculated for 
Ci4HidSl2*C4H404: C, 65.84; H, 6.14; N, 8.53. Found: C, 65.64; H, 6.07; N, 8.30. 

Example 41 

(cis)-5-(l,2,3,3a,4.6a-hexahydrocvclopentafclpyrrol-5'yl)nicotinonitrile 

Example 41 A 
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tert-butyl(cisV5-(5-^yanO"3-pvridinvlV3.3a,4,6a4etrahvdrocyclopen^ 

carboxylate 

S-Biomo-S-cyanopyridiiie (0.251 g, 1.37 mmol) and the product from Example 4B (0.510 
g, 137 mmol) were processed as described in Example 4C to provide 232 mg (54%) of the title 
compound. MS (DCI/NH3)ni/z312 (M+H)^ 

Example 41B 

(cis)-S-(l .2,3,3a.4.6a'hexahYdrocYcIopentaf cIpyrrol-S-yDnicotinonitrile fimarate 
The product from Example 41 A (0.091 g, 0.29 mmol) was processed as described in 
Example 393 to provide the title compound (0.059 g, 62%). NMR (CD3OD, 300 MHz) 5 
2.77 (m, IH), 3.12-3.33 (m, 2H), 3.28-3.54 (m, 4H), 3.83 (m, IH), 6.37 (m, IH), 6.65 (s, 2H), 
8.28 (dd, J=2.0, 2.0 Hz, IH), 8.80 (d, J=1.70 Hz, IH), 8.83 (d, J=2.0 Hz, IH); MS (DCI/NH3) 
m/z212(M+H)''; Anal, calculated for Ci4Hi6N2»QH404: C, 62.38; H, 5.23; N, 12.84. Found: 
C, 62.52; H, 5.27; N, 13.01. 

Example 42 

(cis)-5-(6-chloro-3-pyridinYl)" 1 ,2,3,3a,4,6a~hexahvdrocycIopentar clpyrrole hydrochloride 

Example 42A 

(•fVtert-butyl (cis)-5-(6-chloro-3-pyridinyl)>3,3a,4,6a->tetrahydrocyclopentarc1pVTrole-2( 1H>> 

carboxylate 
and 

(0-tert-butyl(cisV5-(6-cMoro>3'PyridiDyl)-3,3a,4,6a4etrahydrocyclopentafclpyn^ 

carboxylate 

The lacemic product from Example IF was separated into its individual «iantiomers on a 
Chiralpak AS column (4.6 mm X 250 mm) using 98:2 hexane:ethanol as eluenl The more 
mobile enantiomer, retention time = 12.54 minutes, [a]D-46.1 (c 2.0, CH^la). The less mobile 
enantiomer, retention time = 17.66 minutes [a]D 48.8 (c 2.0, CH2CI2). 

Example 42B 
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(cisVS-(6-chlorO'3-PYridmvlV1^3Ja.4,6a-hexahvdrocvclopentarclpYCT^^ 

The more mobile enantiomer, (->tert-Butyl (cis)-5-(6-chloro-3-pyridinyl)-3,3a,4>6a- 
tetrahydrocycIopenta[c]pyTrole-2(lH)-carboxylate, from Example 42A was processed as 
described in Example IG to afford the title compound, *H NMR (CD3OD, 300 MHz) 5 2.75 (m, 
IH), 3.12-3.22 (m, 2H), 3.32-3.55 (m, 4H), 3.82 (m, IH), 6.24 (m, IH), 7.45 (d, J=85 Hz, IH), 
7.94 (dd, J=2.4, 8.5 Hz, IH), 8.47 (d, J-2:i Hz, IH); MS (DCI/NH3) m/z 221, 223 (M+H)''. 

Example 43 

( cis VS-(6-chloro-3-pvridinvl)' 1 ,23,3a,4>6a-hexahvdrocvclopentarc1pynrole hydrochloride 
The less mobile enantiomer, (+>tCTt-BiityI (cis)-5-(6-chloro-3-pyridinyl)-3,3a,4,6a- 
tetrahydrocyclopenta[c]pyrrole-2(lH>carboxylate, from Example 42A was processed as 
described in Example 1 G to afford the title compound. ^ NMR (CD3OD, 300 MHz) 8 2.75 (ra, 
IH), 3.12-3.22 (m, 2H), 3.32-3.55 (m, 4H), 3.82 (m, IH), 6.24 (m, IH), 7.45 (d, J=8.5 Hz, IH), 
7.94 (dd, J=2.5, 8.5 Hz, IH), 8.47 (d, J-2.4 Hz, IH); MS (DCI/NH3) m/z 221, 223 (Umf. 

Example 44 

(cis)-6-(6-chloro-3-pyridinyl)-L2,3.3a^4,6a-hexahydrocyclopentafc1pyrrole fimiarate 



Example 44A 

tert-butyl (cis>4-oxohexahydrocyclopentarclpyrrole-2(lH)-carboxylate 
(cis)-2-Benzylhexahydrocyclopenta[c]pyrrol-4{lH)-one, prepared as described in 
Heterocycles (1988), 27(3), 643-644, and di-tert-butyl-dicarbonate in methanol were treated with 
hydrogen gas in the presence of palladium hydroxide (20 wt. %). After completion of the 
reaction, the reaction vessel was purged with nitrogen and the catalyst removed by filtration. 
The filtrate was concentrated xmder reduced pressure to provide the title compound. 'H NMR 
(CDCI3, 300 MHz) 6 1.45 (s, 9H), 1.87 (m, IH), 2.16 (m, IH), 2342.39 (m, 2H), 2.74 (m, IH), 
3.03 (m, IH), 3.15 (br m, IH), 3.42-3.74 (m, 3H). 

Example 44B 
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tert-butvl(cisV6>(rftrifliioromethyl)sulfonylloxy}-3Ja,4,6 

2(lH)-carboxvlate 

The product from Example 44A (1 .78 g, 7.88 mmol) was processed as described in 
Example 4A to afford the title compound (1.57 g, 56%). MS (DCI/NH3) m/z 358 (M+H)^^375 

Example 44C 

tert-biityKcisV6-(trimethylstannYl)-3Ja,4,6a4etrahydrocyclopentarcfow^ 

The product from Example 44B (0.303 g, 0.848 mmol) was processed as described in 
Example 4B to afford the title compound (0.225 g, 71%). MS (DCI/NH3) m/z 372, 374 (M+H)^ 

Example 44D 

tert-butyl (cisV6>(6-chloro-3>pyridinyl)-3,3a,4,6a-tetrahydrocyclopenta[c1pyrrole"2(lHV 

carboxylate 

2-ChIoro-5-iodopyridine and the product from Example 44C were processed as described 
in Example 4C to afford the title compound. MS (DCI/NH3) m/z 321, 323 (MH-H)^ 

Example 44E 

(cis)-6-(6-chloro-3-pyridinyl)- 1 ^,3,3a,4,6a-hexahydrocyclopentaf dpyrrole fiimarate 
The product from Example 44D was processed as described in Example 39B to afford the 
title compound: NMR (CD3OD, 300 MHz) 6 2.50 (m, IH), 2.96 (m, IH), 3.07-3. 1 8 (m, 2H), 
3.49-3.62 (m, 2H), 4.10 (m, IH), 6.39 (m, IH), 7.46 (dd, J=0.7, 8.1 Hz, IH), 7.91 (dd, J=2.5, 
8.5Hz, IH), 8.44 (d, J=2.4 Hz, IH); MS (DCI/NIi) m/z 221, 223 (M^Hf; Anal, calculated for 
C,2Hi3CIN2*C4H404: C, 57.06; H, 5.09; N, 8.32. Found: C, 57.15; H, 5.33; N, 8.36. 

Example 45 

(cis)-4>(3>pyridinyl)-octahydrocyclopentarc1pyrrol-4-oldihydrochloride 

Example 45 A 

tert>butyUcis>4>hydroxy>4-(3>pyridinyl)-hexahvdrocyclopentafclpw^ 
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S-Bromopyridine (436 g, 27.6 mmol) and the product from Example 44A (2.07 g, 9.19 
mmol) were processed as described in Example IE to afford the title compound (0.743 g, 27%). 
MS (DCI/NH3) m/z 305 (M+H)"^ 

Example 45B 

(cisM-^3-pvridinyl)K)ctahvdrocvclopentarclpym)M-<)ldihydrocM 
The product from Example 45A was processed as described in Example 35 to afford the 
title compound. NMR (CD3OD, 300 MHz) 6 1.92 (m, IH), 2.17 (m, IH), 2.32-2.51 (m, 2H), 
2.98-3.14 (m, 2H), 3.23-3.43 (m, 3H), 3.49 (d, J=l 1.2 Hz, IH), 8.1 1 (dd, J=5.9, 8.4 Hz, IH), 
8.79-8.82 (m, 2H), 9.02 (d, J=l .4 Hz, IH); MS (DCI/NH3) m/z 205 (M+Hf . 

Example 45 

(cis)-4"(3-pyridinyl)-octahydrocvclopentarclpyrix>l-4-oldihydrocMori^ 

Example 45 A 

tert'butvl-4-hydroxy-4-(3-pyridinyl)-hexahydrocyclopentarclpynx)le-2(lH)-c 

3-Bromopyridme (4.36 g, 27.6 nmiol) and the product from Example 44A (2.07 g, 9.19 
mmol) were processed as described in Example IE to afford the title compound (0.743 g, 27%). 
MS (DCI/NH3) m/z 305 (M+H)*. 

Example 45B 

(cis>4-(3"Pyridinyl)-octahydrocyclopentarclpym)l-4-oldihydrochloride 
The product from Example 45A was processed as described in Example 35 to afford the 
title compound. ^H NMR (CD^OD, 300 MHz) 5 1.92 (m, IH), 2.17 (m, IH), 2.3i2.51 (m, 2H), 
2.98-3.14 (m, 2H), 3.23-3.43 (m, 3H), 3.49 (d, 1=11.2 Hz, IH), 8.11 (dd, J=5.9, 8.4 Hz, IH), 
8.79-8.82 (m, 2H), 9.02 (d, J=1.4 Hz, IH); MS (DCI/NH3) m/z 205 (M+H^. 

Example 46 

(endoV4-(6-cMoro-3-pyridinyl)octahvdrocyclopentarclpyrrole4-methylbenzenes^ 
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Example 46A 

(cisytert-butyM-hydroxv-^-CS-cMoro-S-pyridinvlV^ 

carboxylate 

5-Bromo-2-chloropyridine (1 .82 g, 9.46 mmol) and the product from Example 44A (1.64 
g, 7.28 mmol) were processed as described in Example IE to afford the title compound (1.25 g, 
51%). MS (DCI/NH3) m/z 339,341 (M+H)\ 

Example 46B 

(endoVtert-butyl-4-(6-chloro-3-pvridmvl)octahvdn)CVclopentarclpyrrole carboxylate 
(exoVtert-butyl -4-(6-chloro-3-pvridinyl)octahydrocyclopentarclpynole carboxylate 
The product from Example 46A (0.250 g, 0.738 mmol) was processed as described in 
Example 36A. The residue was purified by chromatography (Si02, 10-30% ethyl acetate/hexane 
gradient) to provide 0.044 g (18%) of the faster eluting exo-isomer and 0.145 g (61%) of the 
slower eluting endo-isomer. MS (DCI/NH3) m/z 323, 325 QA^Hf. 

Example 46C 

(endoM'(6-cMoro-3-pyridinyl)octahydrocyclopentarc1pyrrole4-methylbenzenesutf^ 

The endo-isomer from Example 46B (0.094 g, 0.292 mmol) m EtOAc (5 mL) was treated 
with p-toluenesulfonic acid monohydrate (0.074 g, 0.39 mmol). The solution was warmed to 
reflux for 4 hours and then allowed to cool to ambient temperature. The solid was collected by 
filtration (EtOAc wash) and dried under high vacuum to afford the title compound as a white 
solid (107 mg, 71%). NMR (CDsOD, 300 MHz) 6 1.76 (m, IH), 1.902.10 (m, 3H), 2.37 (s, 
3H), 2.50(dd, J=9.7, 11.5 Hz, IH), 2.86 (dd, J=7.8, 11.6 Hz, IH), 2.99312 (m,2H), 327 (m, 
IH), 3.41 (m, IH), 3.64 (dd, J=8.4, 1 1.0 Hz, IH), 7.23 (d, J=7.8 Hz, 2H), 7^42 (d, J=8.3 Hz, IH), 
7.70 (d, J=8.1 Hz, 2H), 7.76 (m, IH), 8.32 (m, IH); MS (DCI/NH3) m/z 223, 225 (M+H)"^; Anal, 
calculated for Ci2Hi5ClN2*L2C7H803S: C, 57.07; H, 5.77; N, 6.52. Found: C, 56.92; H, 5.79; 
N, 6.57. 

Example 47 

(cis)-6-(6-chloro-3-PvridinYl)-3-azabicvclof3.2.01hept-6-ene4-methylbenzenesulfonate 
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Example 47A 

(cis>3-r(4'methvIphenYDsvilfonyl1-3-azabicvclof3.2.01hept^ 
(cis)-3-[(4-Methylphenyl)sulfonyl]-3-azabicyclo[32.0]heptm^ (8.55 g, 32.2 mmol), 
prepared according to Gobeaux and Ghosez, Heterocyles, (1989) 28(1), 29-32, in 2:1 
THF/CH2CI2 (150 mL) at 0 was treated with a 2M solution of LiBH4 (19.3 mL, 38.7 mmol). 
After 0.5 hours, the reaction mixture was carefully quenched with 2-propanol (10 mL), allowed 
to warm to ambient temperature and the volatiles removed under reduced pressure. The residue 
was diluted with water and extracted twice with CH2CI2. The combined organic extracts were 
washed with brine, dried over N£^S04, filtered, and the filtrate concentrated under reduced 
pressure to afford the title compound as a v^te solid (8.20 g, 95%). 

Example 47B 

(cisVtert-btityl 6-hydroxy"3-azabicyclof3.2.01heptane-3-carboxylate 
A solution of sodium napthalenide was prepared according to the procedure described by 
Heathcock et. al., J. Org. Chem. (1989), 54, 1548-1562 by adding naphflhalene (15.4 g, 120 
mmol) to a suspension of finely cut sodium metal (2.30 g, 100 mmol) in dimethoxyethane (100 
mL), and stirring the resulting dark green mixture at room temperature for 2 hours. The product 
firom Example 47A (8, 10 g, 30.3 mmol) in 100 mL of DME at -78 °C was treated slowly with 
the sodium napthalenide solution (~65 mL) until a light green color persisted. The reaction 
mixture was then quenched at -78 by the addition of 200 mL of water. The mixture was 
allowed to warm to 0 °C and di-tert-butyl dicarbonate (6.94 g, 3 1 .8 nunol) was added. After 0.5 
hours the mixture vm diluted with EtOAc and the layers were separated. The organic extract 
was washed with brine, dried over Na2S04, filtered and the filtrate concentrated under reduced 
pressure. The residue was purified by chromatography (5 to 30% EtOAc/CI^Ch gradient) to 
afford the title compound as a vMte solid (5.26 g, 81%). MS (DCI/NH3) m/z 214 (M+H)* 

Example 47C 

(cis)-tert->butyl6-oxo-3-azabicvclor3.2.01heptane-3-carboxylate 
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DMSO (4.15 mL, 58.5 mmol) was added dropwise to a solution of oxalyl chloride (2.55 
mL, 293 mmol) in CH2CI2 (100 mL) at -78 X (gas evolution). After 15 minutes, a solution of 
the product from Example 47B (5.20 g, 24.4 mmol) in CH2CI2 (20 mL) was added dropwise. 
After 30 minutes, trietfaylamine was added dropwise and the white mixture was stirred at-78 °C 
for 6 hours then allowed to warm to -40 °C for an additional hour. The mixture was then diluted 
with water and allowed to wann to room temperature. The layers were separated and the organic 
extract was washed with water and brine, dried over Na2S04 filtered and and the filtrate 
concentrated under reduced pressure. The residue was purified by chromatography (10 to 20% 
EtOAc/CH2Cl2 gradient) to afford the title compound as a viscous oil (4.05 g, 79%). MS 
(DCI/NH3) m/z 212 (M+H)"*. 

Example 47D 

(cisVtert-butyl 6-(6-chloro-3-pyridinyl)-6-hydroxy-3-azabicYclor3.2.01heptane-3-carboxylate 
5-Bromo-2-chloropyridine (0.888 g, 4.62 mmol) and the product from Example 47C 
(0.750 g, 3.55 mmol) were processed as described in Example IE to afford the title compound 
(1.15 g, 66%). MS (DCI/NH3) m/z 325, 327 (M+H)*. 

Example 47E 

(cis)-tert-butyl 6-(6K;hlorO"3-pyridinyl)-3-a2abicyclor3.2.01hept-6-ene-3-carboxvlate 
The product from Example 47D (0.400 g, 1.23 mmol), triethylamine (0.36 mL, 2.6 
mmol), methanesulfonyl chloride (0.19 mL, 2.5 mmol), and 4-dimethylaminopyridine (3 mg) 
were combined in THF and heated at reflux for 1 6 hours. The solvent was removed under 
reduced pressure and the residue was purified by chromatogr^hy (10% EtOAc/CH2a2) to 
afford the title compound as a white foam (0.280 mg,74%). MS PCI/NH) m/z 307, 309 
(M+H)^ 

Example 47F 

(cis)-6-f6-K^hlorO"3«pyridinyn-3*azabicyclor3.2.01tept-6-€ne4-methylbenzen^ 
The product from Example 47E (0. 160 g, 0.522 mmol) was processed as described m 
Example 46C to provide the title compound as a white solid (0.122 mg, 62%). \i NMR 
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(CD3OD, 300 MHz) 5 2.36 (s, 3H), 3.00-3.15 (m, 2H), 3.40 (d, J=l 1.9 Hz, IH), 3.51 (d, J=12.5 
Hz, IH), 3.67 (dd, J=3.4, 6.4 Hz, IH), 4.03 (dd, W.7, 6.5 Hz, IH), 6.48 (s, IH), 7.23 (d, J=7.8 
Hz, 2H), 7.42 (dd, J=0.7, 8.5 Hz, IH), 7.70 (d, J=8.1 Hz, 2H), 7.89 (dd, J=2.4, 8.5 Hz, IH), 8.47 
(d, J=2.4 Hz, IH); MS (DCl/mi) m/z 207, 209 (M+H)*; Anal. Calculated for 
C„HnClN2»C7H803S: C, 57.06; H, 5.05; N 7.39. Found: C, 56.79; H, 4.93; N, 7.24. 

Example 48 

rendoV6-(6-cMoro-3-pyridinyl)-3-azabi(^clor3.2.01heptane4-methvn)enzenesulfonate 

Example 48A 

(endo)-tert-butyl 6-(6-cbloro-3-pvridmvlV3-azabicyclor3.2.01heptane-3-caiboxylate 
(exo)-tert-butvl6-(6-chloro-3-pvridiaYl)-3-azabicvclof3.2.01heptane-3-caitoxYlate 

The product from Exanqple 47D (0.250 g, 0.770 mmol) was processed as described in 
Example 36A. The residue was purified by chromatography (SiOz, S20% ethyl acetate/CH2a2 
gradient) to provide 0.035 g (15%) of the faster eluting exo-isomer and 0. 13 1 g (55%) of tte 
slower eluting endo-isomer. exo-isomer: 'HNMR (COas, 300 MHz) 8 1.51 (s, 9H), 2.18-2.36 
(m, 2H), 2.84-3.02 (m, 2H), 3.24-3.33 (m, 2H), 3.44 (m, IH), 3.60-3.74 (m, 2H), 7.29 (d, J=8.1 
Hz, IH), 7.53 (dd, J=2.2, 8.4 Hz, IH), 8.25 (d, J=2.0 Hz, IH); MS (DCI/NH3) m/z 309, 31 1 
(M+H)*. endo-isomer: 'H NMR (CDCI3, 300 MHz) 8 1.42 (s, 9H), 2.07 (m, IH), 2.58 (m, IH), 
3.01 (m, IH), 3.01-3.32 (m, 4H), 3.60 (br m, IH), 3.70 (m, IH), 7.28 (d, J=8.5 Hz, IH), 7.43 (br 
d, J=7.4 Hz, IH), 8.25 (br s, IH); MS (DCI/NH3I m/z 309, 31 1 (M+H)*. 

Example 48B 

(endo)-6-(6-chloro-3-pyridinvl)-3-azabicyclor3.2.01heptane4-methvlbenzenesulfonate 
The endo-isomer from Example 48A (0.130 g, 0.421 mmol) was processed as described 
in Example 46C to afford the title compound as a white solid (0. 1 35 g, 84%). !h NMR (CD3OD, 
300 MHz) 8 2.19 (m, IH), 2.37 (s, 3H), 2.68, (m, IH), 3.08 (dd, J=3.9, 13.1 Hz, IH), 3.25 (m, 
IH), 3.30-3.41 (m, 3H), 3.52 (m, IH), 3.96 (br q. J=9.5 Hz, IH), 7.23 (d, J=7.8 Hz, 2H), 7.44 (d, 
J=8.3 Hz, IH), 7.63 (dd, J=3.7, 8.1 Hz, IH), 7.69 (d, J=8.2 Hz, 2H), 8.17 (d, J=2.4 Hz, IH); MS 
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(DCI/NH3) m/z 209, 21 1 (M+H)"*; Anal. Calculated for CnHiiClN2'C7H803S: C, 56.76; H, 
5.56; N 7.35. Found: C, 56.75; H, 5.49; N, 7.26. 

Example 49 

fexo>^-(6-cMorO"3-pvridmYlV3"azabicYclof3.2.01heptane4-methylbe^ 
The exo-isomer from Example 48A (0.035 g, 0.125 mmol) was processed as described in 
Example 46C to afford the title compomid as a white solid (0.026 g, 60%). NMR (CD3OD, 
300 MHz) 5 2.25-2.50 (m, 3H), 2.36 (s, 3H), 3.26-3.36 (m, 4H), 3.61 (br d, J=l 1.2 Hz, IH), 3.61 
(br d, J=l 1 .2 Hz, IH), 7.23 (d, J=7.8 Hz, 2H), 7.46 (d, J=8.4 Hz, IH), 7.70 (d, J=8.2 Hz, 2H), 
7.84 (m, IH), 8.27 (d, J=2.4 Hz, IH); MS (DCI/NH3) m/z 209, 21 1 (M+H)1 Anal. Calculated 
forCi,H,3ClN2*C7H803S: C, 56.76; H, 5.56; N 7.35. Found: C, 56.45; H, 5.52; N, 7.1 1-. 

Example 50 

(cis)-6-(5,6~dichloro-3-pyridinvl)-3"a2abicvclor3.2.01hept-6-ene 4-methvlbenzenesulfonate 

Example 50A 

(cisVtert'butyl 6-(5,6-dichloro-3-pyridinyl)-6-hvdroxv-3-azabicyclof3.2.01heptane-3-carboxylate 
2,3-Dichloro-5-bromopyridine (0.758 g, 2.77 mmol) and the product from Example 47A 
(0.450 g, 2.13 mmol) were processed as described in Example IE to afford the title compoimd 
(0.565 g, 74%). MS (DCI/NH3) m/z 359, 361 (M+H)\ 

Example 50B 

(cis)-tert>butyl 6-(S,6-dichIoro-3>pyridinyl)-3-azabicyclof3.2.01hept-6-ene-3-carboxylate 
The product from Example 50A (0 J59 g, 1 .00 mmol) was processed as described m 
Example 47E to afford the title compound as a white solid (0.131 g, 38%). MS (DCI/NH3) m/z 
341,343(M+H)^. 

Example SOC 

(cis)-6-(5,6-dicMoro-3-pyridinylV3>azabicyclof3.2.01hept-6>ene4-metbvlbenzenesul^^ 
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The product Crom Example SOB (0. 125 g, 1 .00 mmol) was processed as described in 
Example 46C to afford the title compound as a white solid (0.108 g, 72%). NMR (CD3OD, 
300 MHz) S 2,37 (s, 3H), 3.02-3.13 (n^ 2H), 3.41 (d, J=12,2 Hz, IH), 3.52 (d, J-12.6 Hz, IH), 
3.68 (dd, J=3.7, 6.4 Hz, IH), 4.03 (dd, J-3.8, 6.5 Hz, IH), 6.54 (s, IH), 7.23 (d, J=8.1 Hz, 2H), 
7.68 (d, J=8.1 Hz, 2H), 8.08 (d, J=2.0 Hz, IH), 8.42 (d, J=2.0 Hz, IH); MS (DCI/NH3) m/z 241, 
243 (M+H)^; Anal. Calculated for CiiHioCl2N2*C7H803S: C, 52.31; H, 4.39; N, 6.78. Found: 
C, 52.25; H, 4.52; N, 6.62. 

Example 51 

(endp)-6-(5,6-dichloro-3-pvridinyl)-3-azabicyclof3 .2.01heptane 4-methylbenzenesulfonate 

Example 51 A 

(endoytert-butyl 6-(5,6"dicMoro-3-pyridmyl)>3-azabicyclor32.01heptane-3-carboxylate 
(exo)4ert»butyl6^^5,6-dichloro>3>pyridinylV3-azabicYclor3.2.01heptane-3-carbo 
The product from Example 50A (0.185 g, 0.515 mmol) was processed as described in 
Example 36A. The residue was purified by chromatography (Si02, 5-20% ethyl acetate/CH2Cl2 
gradient) to provide 0.018 g (10%) of the faster eluting exo-isomer and 0.80 g (45%) of the 
slower eluting endo-isomer. Data for the exo-isomer: ^H NMR (CDCI3, 300 MHz) 51.51 (s, 
9H), 2.18-2.36 (m, 2H), 2.90-3.02 (m, 2H), 3.24-3.33 (m, 2H), 3.44 (m, IH), 3.6a3.72 (m, 2H), 
7.65 (d, J=2.2 Hz, IH), 8.15 (d, J=2.0 Hz, IH); MS (DCI/NH3) m/z 343,345 (M+H)^ Data for 
the endo-isomer: 'HNMR (CDCI3, 300 MHz) 6 1.44 (br s, 9H), 2.07 (m, IH), 2.59 (m, IH), 
3.02 (m, IH), 3.03-3.32 (m, 4H), 3.58 (br s, IH), 3.70 (br q, J=9.8 Hz, IH), 7.57 (br s, IH), 8.03 
(br s, IH); MS (DCI/NH3) m/z 343, 345 (M-fH)^ 

Example 5 IB 

(endo)-6-(5.6"dichloro-3-pyridinyl)-3-azabicyclof3.2.01heptane4-methylbenzeDesulfonate 
The endo-isomer from Example 5 1 A (0.077 g, 0.22 mmol) was processed as described in 
Example 46C to afford 0.066 g (71%) of the title compound as a white solid. 'H NMR (CD3OD, 
300 MHz) 6 2.18 (m, IH), 2.37 (s, 3H), 2.68, (m, IH), 3.08 (dd, J=3.7, 13.2 Hz, IH), 3.22 (m, 
IH), 3.30-3.42 (m, 3H), 3.53 (m, IH), 3.97 (br q, J=9.5 Hz, IH), 7.23 (d, J=7.8 Hz, 2H), 7.70 (d. 
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J=8.5 Hz, 2H), 7.82 (d, J=2.1 Hz, IH), 8.14 (d, J=2.0 Hz, IH); MS (DCI/NH3) m/z 243, 245 
(M+Hf; Anal. Calculated for CnHi2Cl2N2«C7HAS: C, 52.05; H, 4.85; N, 6.74. Found: C, 
52.11; H, 4.70; N, 6.63. 

Example 52 

(cisV5-(6-phenylpyridazm-3-ylV1^33a,4.6a>hexahYdrocvclopentarclpvCT^ 

sulfonate 

Example 52A 

teit-butyl5'(6-phenylpyridazin-3"VlV33a,4.6a-tetrahYdTocy 

carboxvlate 

The product from Example 4B (0.200 g, 0.538 mmol), 3-chloro-6-phenylpyridazme 
(0.205 g, 1.08 mmol), bis(1ri-t-butyIphosphine)paUadium(0) (0.00275 g, 0,0538 mmol, 
commercially available from Sttem) and cesium fluoride (0. 1 80 g, 1 . 1 8 mmol) were combined in 
1,4-dioxane (1 mL), according to the procedure reported by G. C. Fu and coworkers in J. Am. 
Chem. Soc. (2002) 124, 6343-6348, and stirred at 85 for 36 hours. The mixture was cooled to 
ambient temperature, diluted with ethyl acetate and filtered through of plug of Si02 (ethyl acetate 
wash). The filtrate was concentrated and the residue was purified by chromatogr^hy (Si02, 
20% ethyl acetate/hexanes) to afford the title compound. MS (DCI/NH3) m/z 364 (M+H)*. 

Example 52B 

(cis)-5-(6-phenylpyridazm-3-yl>l^J,3a.4.6a-hexahydrocyclopentarc1pyrrole4-m^ 

sulfonate 

The product fix)m Example 51 A (0.075 g, 0.28 mmol) was processedas described in 
Example 46C to afford the title compound. NMR (CDiDD, 300 MHz) 6 2.36 (s, 3H), 2.98- 
308 (m, IH), 3.20 (dd, J=4.4, 11.9 Hz, IH), 3.303.60 (m, 5H), 3.91 (m, IH), 6.62 (m, IH), 7.5a 
7.60 (m, 3H), 7.69 (d, J=8.0 Hz, 2H), 8.02 (d, J-9.2 Hz, IH), 8.10 (m, 2H), 8.14 (d, J=8.8 Hz, 
IH; MS(DCI/NH3)m/z264(M+H)^; Anal, calculated for CnHi^SIa^CTHsOaS: C, 66.18; H, 
5 J9; N, 9.65. Found: C, 65.94; H, 5.62; N, 9.54. 
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Example 53 

(cisV2-methYl->5-(6-phenvlpvridazin-3-ylV 1 .2,3,3a A6a-hexahYdrocYclopentarclpvrrole 
The product from Example 52B (0.090 g, 0.21 mmol) was processed as described in 
Example 7 to afford the title compound. NMR (CD3OD, 300 MHz) 8 2.33 (s, 3H), 2.58 (m, 
2H), 2.74 (m, 2H), 2.85 (m, IH), 3.14 (m, IH), 3.23 (m, IH), 3.62 (m, IH), 6.63 (m, IH), 7.47 
7.59 (m, 3H), 7.98 (d, J=8.8 Hz, IH), 8.07-8.10 (m, 3H); MS (DCI/NH3) m/z 278 (M+H)"-. 

It is understood that the foregoing detailed description and Examples are merely 
illustrative and are not to be taken as limitations upon the scope of the invention, which is 
defined by the appended claims.. Various changes and modifications to the disclosed 
embodiments wiD be apparent to those skilled in the art. Such changes and modifications, 
including without limitation those relating to the chemical structures, substituents, derivatives, 
intermediates, syntheses, formulations and/or methods of use of the invention, may be made 
without departing from the spirit and scope thereof. 



186 



wo 2004/016604 



PCT/US2003/025471 



What is claimed is: 

1 . A compound of formula (I) 

or a pharmaceutically acceptable salt, amide, ester or prodrug thereof, wherein 

~ represents a single bond or a double bond; 

A is selected from the group consisting of a covalent bond and CH2; 

D is selected from the group consisting of CH2, CH2CH2and CH2aH[2CH2, provided that 
when D is CH2CH2CH2, then A is a covalent bond; 

Y is selected from the group consisting of a covalent bond, CH2, and CHiCH2; 

Z is selected from the group consisting of a covalent bond, CH2, and CHiCH2, provided 
that when Z is CH2CH2, Aen Y is a covalent bond, and fiirfher provided fliat when Y is CH2CH2, 
then Z is a covalent bond; 

Ri is selected from the group consisting of hydrogen, alkojqrcarbonyl, alkyl, 
benzyloxycarbonyl, cyanoalkyl, dihydro-3-pyridinylcarbonyl, hydroxy, hydroxyalkyl, 
phenoxycarbonyl, -NR,oRii, (NRioRn)alkyl and (NRioRii)carbonylalkyl wherein Rio and R,i 
are independently selected from the group consisting of hydrogen, alkyl and alkylcarbonyl; 

R2 and R4 are mdependently selected from the group consisting of hydrogen, aiyl and 
heterocycle, provided that one of R2 or R4 is hydrogen; and 

R3 and R5 are both absent or are independently selected from the group consisting of 
hydrogen, alkoxy and hydroxy; 

provided that when A is a covalent bond, D is CI^ and Y is a covalent bond, then Z is 
other than a covalent bond; and 

further provided that when A is a covalent bond, D is CH2 and Z is a covalent bond, then 
Y is other than a covalent bond. 
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2. 



The compound according to claim 1 of formula (II) 




or a pharmaceutically acceptable salt, amide, ester or prodrug thereof. 

3. The compound according to claim 2 wherein Y is a covalent bond and Z is CH2. 

4. The compound according to claim 2 wherein Y is CH2 and Z is a covalent bond. 

5. A compound according to claun 2 wherein Y is a covalent bond and Z is CH2CH2. 

6. The compound according to claim 2 wherein Y is CH2 and Z is CH2. 

7. The compound according to claim 2 wherein Y is CH2CH2 and Z is a covalent bond. 

8. The compound according to claim 1 of formula (III) 



or a pharmaceutically acceptable salt, amide, ester or prodrug thereof 

9. The compound according to claim 8 wherein Y is a covalent bond and Z is a covalent 



10. The compound according to claim 8 wherein Y is a covalent bond and Z is CH; 
1 1 - The compound according to claim 8 x^erein 




on). 



bond. 
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~ represents a double bond; 

Y is a covalent bond; 

Z is CH2; 

R2 is hydrogoi; 

R3 and Rs are absent; and 

R4 is heterocycle. 



12. The compound according to claim 1 1 wherein the heterocycle is selected fiom the group 
consisting of fiiryl, imidazalyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, 
pyrazolyl, pyridmyl, Krrimidinyl, pyridazinyl, pynolyl, tetrazinyl, telrazolyl, tWadiazolyl, 
thiazolyl, tMenyl, triazinyl, triazolyl, benzimidazolyl, braizothiazolyl, baizothienyl, 
benzoxazolyl, benzofiiranyl, cinnolinyl, furo[2,3<;]pyridine, fiin)[3,2-c]pyridine, furo[3> 
bjpyridinyl, furo[2,3-b]pyridinyl, imidazo[U-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phlhalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolmyl, thieno[2,3-c]pyriduie, thieno[3^-c]pyridine, 
thieno[3^-b]pyridinyl, and thieno[2,3-blpyridinyl wherein the heteroq^cle is substituted with 0, 
1, 2, or 3 substituents independently selected fix)m the group consisting ofalkenyl, alkaxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyi, cyano, cyanoalkyl, fomiyl, 
formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenylmethyl (irityl), -C(NH)>JR,oR„, ^,oRn, (NR,oR»)alkyl, (NR,oRn)carbonyl. 
(NRioRiOcarbonylalkyl, (NR,oRii)sulfonyl, ■J«JR,2S(0)2Ri3, -C(NR,2)NRi3R,4, 
-CH2C(NR,2)NR,3R,4. -C(NOR,2)R,3, -C(NCN)R,2, -C(NNR,2R,3)R„, -S(0)20R,2, and 

-S(0)2R,2. 



13. The compound according to claim 1 1 wherein the heteroq^de is selected fiom the group 
consisting of imidazolyl, isoxazolyl, pyridiiiyl, telrazolyl, thiadiazolyl, thiazolyl, thieiiyl, 
inildazo[l,2-a]pyridmyl, thieno[3,2-b]pyridinyl, and thieno[2,3-b]Ryridinyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independenUy selected fiom the group 
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consisting of alkenyl, alkenylo^q^, alkoxy, alkyi, alkynyl, cyano, halogen, nitro, 
(NRioRn)sulfonyl, and -C(NH)NRioRn. 

14. The compound accordmg to claim 1 1 wherein the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

15. The compound according to claim 14 that is (cis>5-(3-pyridinyl>l A3,3a,4,6a- 
hexahydrocycIopenta[b]pyrrole. 

16. The compound according to claim 8 wherein Y is CH2 and Z is a covalent bond. 

17. The compoimd according to claim 8 wherein 
~ represents a double bond; 

YisCH2; 

Z is a covalent bond; 
R2 is heterocycle; 
R3 and Rs are absent; and 
R4 is hydrogen. 

1 8. The compound according to claim 17 wherem the heterocycle is selected from the group 
consisting of furyl, unidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, 
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
Ihiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, furo[3,2-c]pyridine, furo[3,2- 
bjpyridinyl, fiiro[2,3-b]pyridinyl, miida2o[l,2-a]pyridmyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobrazofliranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, qumoxalinyl, quinazolinyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyTidinyl, and thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 
1, 2, or 3 substituents ind^endently selected jfrom the group consisting ofalkenyl, alkoxy. 



190 



wo 2004/016604 



PCTAJS2003/025471 



alkoxyalkoxy, alkoxyalkyl, alkoxycaibonyl, alkoxycarbonylalkyl, alkyl, alkylcarijonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, fonnyl, 
fonnylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenylmethyl (trityl), -C(NH)NR,oR„, -NRioRii. (NR,oRa,)alkyl, (NR,oR„)carbonyl, 
(NR,oR„)carbonylaIkyl, (NR,oRn)sulfoiiyl, ^i2S(0)2Ri3, -C(NR,2)NR,3Ri4, 
-CH2C(NR,2)>JR,3Rm, -C(N0R,2)R,3, -C(NCN)R,2, -C(NNR,2R,3)R,4, -S(0)20R,2, and 

-S(0)2R,2. 

1 9- The compound according to claim 17 wherein the heterocycle is selected fiom the group 
consisting of imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, • 
imidazo[l,2-a]pyTidinyl, thieno[3,2-b]pyridinyl, and thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independenUy selected from the group 
consisting of alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 
(NRioRiOsulfonyl, and-C(NH)NR,oRii. 

20. The compound according to claim 17 \n*erein the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkenyl, 
alkenylojqr, alkoxy, allq^l, alkynyl, cyano, halogen, and nifro. 

21. The compound according to claim 20 that is (cis>5-(3-pyridinyl>l,2,3,3a,6,6a- 
hexahydrocyclopenta[b]pyrrole. 

22. The compound according to claun 8 wherein Y is a covalent bond and Z is CH2CH2. 

23. The compound according to claim 8 wherein Y is CH2 and Z is CH2. 

24. The compound according to claim 8 wherein Y is CH2CH2 and Z is a covdent bond. 
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25. The compound according to claim 1 of formula (IV) 



R4 



or a phannaceutically acceptable salt, amide, ester or prodrug thereof. 



26. The compound according to claim 25 wherein Y is a covalent bond and Z is a covalent 
bond. 



27. The compound according to claim 25 wherein 
~ represents a double bond; 
Y is a covalent bond; 
Z is a covalent bond; 
R2 is hydrogen; 
R3 and R5 are absent; and 
R4 is heterocycle. 



28. The compound according to claim 27 wherein the heterocycle is selected fiom the group 
consisting of fiiryl, imidazolyl, isothiazolyl, isoxa2X)lyl, oxadiazolyl, oxazolyl, pyrazinyl, 
pyrazolyl, pyridinyl, pyrimidinyl, pyridazdnyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, triazmyl, triazolyl, benzmiidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3^]pyridine, furo[3,2-c]pyridine, furo[3,2- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolmyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3-clpyridine, fliieno[3;2-c]pyridine, 
thieno[3,2-b]pyrid!nyl, and thieno[2,3-b]pyridinyI wherein the heterocycle is substituted witih 0, 
1, 2, or 3 substituents independently selected from the group consisting ofalkenyl, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, allq^lcarbonyl, 
allg^lcarbonylojor, alkylthio, alkynyl, carboxy, carbo^alkyl, cyano, cyanoallgrl, formyl. 
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formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenylmethyl (trityl), -C(NH)NRioRii, -NRioRii, (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NR,oRn)suIfonyI, -NRi2S(0)2Ri3, -C(NRi2)NRi3R!4, 
-CH2C(NR,2)NRi3Ri4, -C(NOR,2)Ri3, -C(NCN)Rj2, "C(NNRi2Ri3)Ri4> -S(0)20R|2, and 

-S(0)2R,2. 

29. The compound according to claim 27 wherein the heterocycle is selected fix>m the group 
consisting of imidazolyl, isoxazolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2- 
a]pyridinyl, thieno[3,2-b]pyridinyl, and thieno[2,3-b]pyridinyl wherein tte heterocycle is 
substituted with 0, 1, or 2 substituents independently selected from the group consisting of 
alkenyl, alkenyloxy, alkoxy^ alkyl, alkynyl, cyano, halogen, nitro, (NI^oRii)sulfonyl, and 
-C(NH)NRioRii. 

30. The compound according to claim 27 vsdierem the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

3 1 . The compoimd according to claim 30 selected fit>m the group consisthig of 
(cis>-6-(6-methyl-3-pyridinyl)-3-a2abicyclo[3.2.0]hept-6-ene;and 
cis>6-(5,6-dichloro-3-pyridinyl)-3-azabicyclo[3.2.0]hept-6-ene. 

32. The compound according to claim 25 wherein 
~ represents a single bond; 

Y is a covalent bond; 

Z is a covalent bond; 

R2, R3 and R5 are hydrogen; and 

R4 is heterocycle. 

33. The compound according to claim 32 wherein the heterocycle is selected from the group 
consisting of iuryl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl. 
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pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, cinnolinyl, ftiro[2,3-c]pyridine, furo[3,2-c]pyridme, fiiro[3,2- 
b]pyridinyl, furo[2,3-b]pyridmyl, imidazo[l>a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazoliiq^l, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3;2-b]pyridinyl, and thieno[2,3-b]pyridmyl wherein the heterocycle is substituted with 0, 
1, 2, or 3 substituents independently selected from the group consisting ofalkenyl, alkoxy, 
alkoxyalkoxy^, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
aflcylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyi, cyano, cyanoalkyl» formyl, 
fonnylallg^l, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitre, triphenyhnethyl (trityl), -C(NH)NRioRi!, ^NlRioRii, G^ioRii)alkyl, (NRioRn)carbonyl, 
(NRiaRn)carbonylalkyl, (NR^oRiOsulfonyl, -NRi2S(0)2Ri3, -C(NRi2)NRi3Ri4, 
-CH2C(NR,2)NRi3Ri4, -C(NOR,2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)Ri4, -S(0)20R,2, and 

-S(0)2R,2. 

34. The compound according to claim 32 wherein the heterocycle is selected from the group 
consisting of imidazolyl, isoxazolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, imidazo[l,2- 
ajpyridinyl, thieno[3,2-b]pyridinyl, and thieno[2,3-b]pyridinyl wherein the heterocycle is 
substituted with 0, 1, or 2 substituents independently selected from the group consisting of 
alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, (NI^oRii)sulfonyl, and 
<:(NH)NRioRii. 

35. The compound according to claim 32 wheiein the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected fix>m the groiq) consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, all^yl, cyano, halogen, and nitro. 

36. The compound according to claim 35 selected from the group consisting of 
(exo)-6-(6-chloro-3-pyridinyl>3-azabicyclo[3.2.0]heptane; 
(exo>6-(6-chloro-3-pyridinyl)-3-azabicyclo[3.2.0]heptane;and 
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(endo>6-(5,6-dicWoro-3-pyridinyl)-3-azabicyclo[3.2.0]heptajie. 

37. The compound according to claim 25 wherein Y is a covalent bond and Z is CH2. 

38. The compound according to claim 25 wherein 
=^ represents a double bond; 

Y is a covalent bond; 

ZisCHi; 

R2 is hydrogen; 

R3 and Rs are absent; and 

R4 is heterocycle. 

39. The compound according to claim 38 wherem the heterocycle is selected from the group 
consisting of fiiryl, imidazolyl, isothiazolyl, isoxazoly], oxadiazolyl, oxazolyl, pyrazinyl, 
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
thiazoIyl» thienyl, triazinyl, triazolyl, benzimidazolyl, benzofhiazolyl, benzothienyl^ 
benzoxazolyl, benzofuranyl, cinnolinyl, furo[2,3-c]pyridine, furo[3^-c]pyridine, fiiro[3,2- 
bjpyridinyl, fijro[2,3-b]pyridinyl, imidazo[l>a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquiaolinyl, phthalazinyl, 
quinolinyl, quinoli2inyl, quinoxalinyl, quinazolmyl, thieno[2,3-c]pyridine, thieno[3^-c]pyridine, 
thieno[3;2-b]pyridinyl, and 11iieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 
1, 2, or 3 substituents independently selected from the group consisting ofalkenyl, alkoxy, 
alkojQ^alkoxy, alkoxyalkyl, alkojqrcarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
formylanorl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercqstoalkyl, 
nitro, phenyl, triphenyhnethyl (trityi),.C(NH)NRioR„, -NRioRu, (NR,oRn)alkyl, 
(NRioRii)carbonyl, (NRioRn)carbonylalkyl, (NRioRii)sulfonyl, ->IRi2S(0)2Ri3, 
.C(mi2)NRi3Ri4,-CH2C(im,2)l^i3Ri4,-C(NOR,2)^^ -C(NCN)R,2, <:(NNRi2Ri3)Ri4, 
-S(0)2ORi2, and -S(0)2l^2. 
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40. The compound according to claim 38 wherein the heterocycle is selected from the group 
consisting of imidazolyl, isoxazolyl, pyridazinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, 
imidazo[l,2-a]pyridinyl, thieno[3>b]pyridinyl, and thieno[2,3-b]pyridmyl wherein ihs 
heterocycle is substituted with 0, 1, or 2 sii)stituents indepwidently selected from the group 
consisting of alkenyl, alkenyloxy, alko5qr, allqrl, alkynyl, cyano, halogen, nitro, phenyl, 
0*iRioRn)sulfonyl, and-COIH)NR,oRn. 

41 . The compound according to claim 40 selected from the group consisting of 
(cis>5-(3-methyl-5-isoxazolyl)-l,2,3,3a,4,6a-hexahydn)cyclopenta(c]pynoIe; 
(cis)-2-methyl-5-(3-methyi-5-isoxazolyI)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pynole; 
(cis>5-(3-bromo-lA4-tiiiadia2ol-5-yl)-l,233a,4,6a-hexahydiocyclopenta[c]pynx)I^ 
(cis)-5-(l,3-thiazol-2-yl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pym)le; 
(cis>5-(3,5-dimethyl-4-isoxazolyl>lA3,3a,4,6a4iexahydrocycIopenta[c]pyirole; 
(cis>5-(lH-imidazol-4-yl>lA3,3a,4,6a-hexahydrocyclopenta[c]pyrrole; 
(cis>5-(l,3-ttua2ol-5-yl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyn-ole; 
(cis)-5-(imidazo[l,2-a]pyridm-3-yl)-l,2,3,3a,4,6a-hexahydrocyclopenta(c]pyiTole; 
(cis)-5-(imidazo[l,2-a]pyridin-6-yl)-l,2,3,3a,4,6a4iexahydrocyclopenta[c]pyrrole; 
(cis>5-(thieno[3>b]pyxidin-2-yl)-l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyxTole; 
(cis>5-(l-trityl-lH-imidazol-4-y0-l,2,3,3a,4,6a-hexahydro<yclopenta[c]pyirole; 
(cis)-5-(5-(aminosulfonyl)-2-thien!yl>lA3,3a,4,6a-hexahydroc7clopenta[c]pyrrole; 
(cis>5-<5<amino(iniino)methyl>2-thieiQ'l>l,2,3,3a,4,6a-hexahydtocyclopenta[c]pyiTote^ 
(cis)-5-(2-melhyl-2H-tetrazol-5-yl)-l,23,3a,4,6a-hexahydrocyclopenta[cJpyTrole; 
(cis)-5-(thieno[2>b3pyridin-5-yl)-lA3,3a,4,6a-hexahydrocyclopenta[c]pyrTole; 
(cis>5-(inudazo[l,2-a]pyridin-7-yl>l,2,3,3a,4,6a*e}cahydrocyclopenta[c]pyirote^ 
(cis>5-(5-nitro-l>aiiazol-2-yl)-l,2A3a,4,6a-hexahydrocyclopenta[c]pyiTDle; 
(cis>5-(l,3,4-thiadiazol-2-yl>l,2,3,3a,4,6a-hexahydro<yclopenta[c]pyirole; 
(cis>5-(6-phBaylpyridazin-3-yl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pynole;and 
(cis>2-mefliyl-5-(fr-phaiylpyTidazin-3-yl>-l,2,3,3a,4,6a-hexahydTocyclopenta[c]pyiTole. 
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42. The compound according to claim 38 M^ierein the heteiocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

43. The compound according to claim 42 selected from the group consisting of 
(cis>5"(6-cUoro-3-pyridinyl>l,2,3,3a,4,6a-hexahydrocyclopenta[c]pyirole; 
(cis>5.(5-methoxy-3-pyridinyl>i;23^a,4,6arhexahydrocyclopenta[c]^^ 
(cis>5-(6-chloro-5-methylO-pyridinyl>l^^,3a,4,6a-hexahydrocyc^^^ 
(cis>5-(3-pyridinyl>lA3^a,4,6a-hexahydrocyclopenta[c]pyrrole; 
(cis>5<5,6-dichloro-3-pyridhtyl>l,23,3a,4,6a-hexahydrocyclopenta[c]pyrrol^^ 
(cis>5<5-chloro-3-pyridinyl>l;2,3,3a,4,6a-hexahydrocyclopenta[c]pyiTO 
(cis>5<6-methyl-3-pyridinyl)-l^,3,3a,4,6a-hexahydro(yclopente^^^ 
(cis>5-(2-mefhyl-3-pyridinyl)-lA3,3a,4,6a-hexahydrocyclopenta[c]p 
(cis>5<6-chloro-5-fluoro-3-pyridinyl>l,23,3a,4,6a-hexahydrocycto 
(cis>5-(6-chloro-3-pyridinyl).2-cyanomethyH^,3,3a,4,6a- 

hexahydrocyclopenta[c]pyrrole; 

(cis>5-(6-fluoro-3-pyridinyl)-lA3,3a,4,6a-hexahydrocyclopenta[c]p^^ 

(cis>5-(2-pyridinyl>l^^,3a,4,6a-hexahydrocyclopenta[c]pyiTole; 

(ds>5-(4-pyridinyl)-U3,3a,4,6a-hexahydrocyclopenta[c]pyrTote^ 

(ds>5-(6-methyl-2-pyridinyl).i;23,3a,4,6a-hexahydrocyclopen^^^^ 

(cis>5-(5.bromo-3-pyriduqrl>l,23,3aA6a-hexahydrocyclopentaM^ 

(ds)-5-(5.vinyl-3-pyridinyl>l,2,3^a,4,6a-hexahydrocyclop^ 

(cis)-5-(l,23,3a,4,6a-hexahydrocyclopenta[c]pyiTOl-5-yl)nicotinom 

(3aS,6aR>5-(6-cWoro-3-pyridinyl>lA33M,6a4iexahydrocyclopenta[c]py 
and 

(3aR,6aS>5-(6^UQro-3-pyridinyl>l^^,3a,4,6a4iexahydrocycl^^ 

44. The compound according to claim 25 wherein 
~ represents a single bond; 
Y is a covalent bond; 
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Z is CH2; 

R2 and R3 are hydrogen; 

R5 is selected from the group consisting of hydrogen and hydroxy; and 
R4 is heterocycle. 

45. The compound according to claim 44 wherein the heterocycle is selected from the group 
consisting of fiiryl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyiazinyl, 
pyrazolyl, pyridmyl, pyrimidinyl, pyridazinyl, pyirolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, triazinyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, cinnolinyl, furo[2,3-c]pyridine, fiiro[3,2-c]pyridme, furo[3;2- 
b]pyridinyl, f\iro[2,3-b]pyridinyl, unidazo[l>a]pyridmyI, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizinyl, qumoxalinyl, quinazolmyl, thieno[2,3-c]pyridine, thieno[3,2-c]pyridine, 
thieno[3,2-b]pyridiivl, and thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 
1, 2, or 3 substituents independently selected from the group consisting ofalkenyl, alkoxy, 
alkoxyalkoxy, alkojq^alkyl, alkoxycarbonyl, alkoxycarbonylalkyi, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkyltbio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoalkyl, formyl, 
fonnylallqrl, haloalko^y, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitre, triphenylmethyl (trityl), -C(NH)NRioRn, -NRioRn, (NR,oRn)alkyI, (NRioRii)carbonyl, 
(NRioRiOcarbonylalkyl, (NR,oR„)sulfony!, -NRi2S(0)2Ri3, -C(NR,2)NRi3Ri4, 
.CH2C(NR,2)im,3Ri4, "C(NOR,2)Ri3, -C(NCN)R!2, -C(NNR,2Ri3)Ri4, -S(0)20Ri2, and 

.S(0)2Rl2. 

46. The compound accordmg to claim 44 wherein the hetenxrycle is selected from the group 
consisting of imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, 
imidazo[U2-a]pyiidmyl, thieno[3,2-b]pyridinyl, and lfaieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independently selected fit)m the group 
consisting of alkenyl, alkenyloxy, alkoxy, allyl, alkynyl, cyano, halogen, nitro, 
(h«lioRii)suIfonyl, and-C(NH)NRioRii. 



198 



wo 2004/016604 



PCT/US2003/025471 



47. The compound according to claim 44 wherein the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

48. The compound according to claim 47 selected from the groiip consisting of 
(cis)-5-(3-pyridinyl)octahydrocyclopenta(c]pyiTole; 
(endo>5-(6-chloro-3-pyridinyl)octahydrocyclopenta[c]pyrrole; 
(exo>5-(6-chIoro-3-pyridinyI)octahydrocyclopenta[c]pyrrole; and 
(cis>5-(6-chloro-3-pyridinyl)octahydrocyclopenta[c]pyrrol-5-oL 

49. The compound according to claim 25 wherein 
~ represents a double bond; 

Y is a covalent bond; 

Z is CH2; 

R2 is heterocycle; 

R3 and Rs are absent; and 

R4 is hydrogen. 

50. The compound according to claim 49 wherein the heterocycle is selected from the group 
consisting of fiiryl, imidazolyl, isotfaiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, 
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
fhiazolyl, thienyl, triazanyl, triazolyl, benzimidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, cinnoliiq^l, furo[2,3-c]pyridine, furo[3,2-c]pyridine, fim)[3^- 
b]pyridinyl, furo[2,3-b]pyridinyl, imidazo[l,2-a]KTiduqrl, mdazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofiiranyl, isobenzofluenyl, isoindolyl, isoquinolinyl, phthalazinyl, 
quinolinyl, quinolizmyl, qumoxalmyl, quinazolmyl, thieno[2,3-c]pyridine, tfaieno[3,2-c]pyridine, 
thieno[3,2-b]pyridmyl, and thieno[2,3-b]pyridinyl v^*erein the heterocycle is substituted with 0, 
1, 2, or 3 substituents independently selected from the group consisting ofalkenyl, alkoxy, 
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylallq^l, alkyl, allylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkyiyl, carbo^qr, carboxyallqrl, cyano, cyanoallqrl, fonnyl. 
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formylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), -C(NH)NR,oR„, -NRioRn, (NRioRii)alkyl, (NRioRii)carbonyl, 
(NRioRii)carbonylalkyl, (NR,oRii)sulfonyl, .NRi2S(0)2Ri3, "C(NRi2)NR,3Ri4, 
^CH2C(NR,2)NR,3Ri4, -C(NOR,2)Ri3, -C(NCN)R,2, -C(NNR,2Ri3)Ri4, -S(0)20R,2, and 

-S(0)2Rl2. 

5 1 . The compound according to claim 49 wherein the heterocycle is selected from the group 
consisting of imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl, 
imidazo[l,2-a]pyridinyl, thieno[3,2-b]pyridinyl, and thieno[2,3-b]pyridinyl wherein the 
heterocycle is substituted with 0, 1 , or 2 substituents mdependently selected fix>m the group 
consisting of alkenyl, alkenyloxy, alkoxy, allq^l, alkynyl, cyano, halogen, nitro, 
(NRioRii)sulfonyl, and-C(NH)NRioRn. 

52. The compound according to claim 49 wherein the heterocycle is pyridinyl substituted 
with 0, 1, or 2 substituents independently selected from the group consisting of alkeiQ^I, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

53. The compound according to claim 52 that is (cis)-6-(6-chloro-3-pyridinyl>l,2,3,3a,4,6a- 
hexahydrocyc]openta[c]pyrrole. 

54. The compound according to claim 25 wherein 
~ represents a single bond; 

Y is a covalent boiul; 

ZisCH2; 

R2 is heterocycle; 

R3 is selected from the groiq> consisting of hydrogen and hydroxy; and 
R4 and Rs are hydrogen. 

55. The compound according to claim 54 wherem the heterocycle is selected fix>m the group 
consisting of furyl, nnidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl. 
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pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrrolyl, tetrazinyl, tetrazolyl, thiadiazolyl, 
thiazolyl, thienyl, triazinyl, triazolyl, benziinidazolyl, benzothiazolyl, benzothienyl, 
benzoxazolyl, benzofiiranyl, cinnolinyl, fiaro[2,3-cJpyridine, furo[3,2-c]pyridine, fiiro[3^- 
b]pyridmyl, fliro[2,3-b]pyridinyl, iinidazo[l>a]pyridinyl, indazolyl, indolyl, indolizinyl, 
naphthyridinyl, isobenzofuranyl, isobenzothienyl, isoindolyl, isoquinolinyl, phfhalazinyl, 
quinolinyl, quinolizinyl, quinoxalinyl, quinazolinyl, thieno[2,3^]pyridme, thieno[3,2-c]pyridme, 
thieno[3;2-b]pyridinyl, and thieno[2,3-b]pyridinyl wherein the heterocycle is substituted with 0, 
1, 2, or 3 substituents independently selected from the groiip consisting oMceixyl, alkoxy, 
alkoxyalkoxy, alkoxyallq^l, alkoxycarbonyl, alkoxycarbonylalkyl, alkyl, alkylcarbonyl, 
alkylcarbonyloxy, alkylthio, alkynyl, carboxy, carboxyalkyl, cyano, cyanoaDg^l, fortnyl, 
fonnylalkyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydro^oralkyl, mercapto, mercaptoalkyl, 
nitro, triphenyhnethyl (trityl), .C(NH)NR,oR„, -NRioRii, (NRioRiOalkyl, (NR,oR„)carbonyl, 
(NRioRn)carbonylalkyl, (NRioRii)sulfonyl, ^SIRi2S(0)2Ri3, "C(NRi2)NRi3Ri4, 
-CH2C(NR,2)NRi3Ri4, -C(NORi2)Ri3, -C(NCN)Ri2, -C(NNRi2Ri3)R,4, -S(0)20Ri2, and 

-S(0)2R,2- 

56. The compound according to claim 54 wherein the heterocycle is selected from the group 
consisting of imidazolyl, isoxazolyl, pyridinyl, tetrazolyl, thiadiazdyl, thiazolyl, thienyl, 
imidazo[l,2-a]pyridinyl, thienoI3;Z-b]pyridinyl, and thieno[2,3-b]pyridmyl wherein the 
heterocycle is substituted with 0, 1, or 2 substituents independently selected from the group 
consisting of alkenyl, alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, nitro, 

(NRioRi Osulfonyl, and -C(NH)NRioRn. 

57. The compound according to claim 54 w*erein the heterocycle is pyridhiyl substituted 
with 0, 1, or 2 substituents independently selected from the groiq> consisting of alkenyl, 
alkenyloxy, alkoxy, alkyl, alkynyl, cyano, halogen, and nitro. 

58. The compound according to claim 57 selected fit>m the group consisting of 
(cis>4-(3-pyridinyl)octahydrocyclopenta[c]pyrrol-4-ol; and 
(endoH<6-chloro-3-pyridmyl)octahydrocyclopenta[c]pyrrole. 
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59. The compound according to claim 25 wherein Y is a covalent bond and Z is CHaCHa- 

60. The compound according to claim 25 wherein Y is CH2 and Z is CH2. 

61 . The compound according to claim 1 of formula (V) 



or a pharmaceutically acceptable salt, amide, ester or prodrug thereof thereof. 

62. The compound according to claim 61 wherein Y is a covalent bond and Z is a covalent 
bond. 

63. The compoimd according to claim 61 herein Y is a covalent bond and Z is CH2. 

64. The compoimd according to claim 61 wherein Y is CH2 and Z is a covalent bond. 

65. The compoimd according to claim 61 wherein Y is a covalent bond and Z is CH2CH2. 

66. The compoimd according to claim 61 wherein Y is CH2 and Z is CH2; 

67. The compound according to claim 61 wherein Y is CH:<^H2 and Z is a covalent bond. 




(V), 
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68» The compound according to claim 1 of formula (VI) 

(VI), 

or a pharmaceutically acceptable salt, amide, ester or prodrug thereof thereof. 

69. The compound according to claim 68 wherein Y is a covalent bond and Z is a covalent 
bond. 

70. The compound according to claim 68 wherein Y is a covalent bond and Z is CH2. 

71 . The compound according to claim 68 wherein Y is CH2 and Z is a covalent bond. 

72. The compoimd according to claim 68 wherein Y is a covalent bond and Z is CH2CH2. 

73. The compoimd according to claim 68 wherein Y is CH2 and Z is CH2. 

74. The compoimd according to claim 68 wherein Y is CH2CH2 and Z is a covalent bond. 

75. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt, amide, ester or prodrug thereof in 
combination with a pharmaceutically acceptable carrier. 

76. A method of treating a disorder wherein the disorder is selected from the group consisting 
of Alzheimer's disease, Parkinson's disease, attention deficit hyperactivity disorder, depression, 
nicotinic withdrawal syndrome, Tourette's syndrome and schizophrenia in a mammal comprising 
administering to the mammal in need of such treatment a therapeutically effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt, amide, ester or prodrug thereof. 
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77. A method of treating pain in a mammal comprising administering to the mammal in need 
of such treatment a therapeutically efTective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, amide, ester or prodrug thereof. 

78. A method of treating pain in a mammal comprising administering to the mammal in need 
of such treatment a therapeutically effective amount of a compound of formula (T) or a 
pharmaceutically acceptable salt, amide, ester or prodrug thereof in combination with a non- 
steroid anti-inflammatoiy agent 

79. A method of treating pain in a mammal comprising administering to the mammal in need 
of such treatment a therapeutically effective amount of a compoimd of formula (I) or a 
pharmaceutically acceptable salt, amide, ester or prodrug tiiereof in combination with an opioid. 

80. A method of treating pain m a mammal comprising administering to the mammal in need 
of such treatment a therapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, amide, ester or prodrug thereof in combination with a tricyclic 
antidepressant. 

81. A method of treating pain in a mammal comprising administering to the mammal in need 
of such treatment a ther^utically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt, amide, ester or prodrug thereof in combination with an 
anticonvulsant. 



204 



